Online ISSN : 2249-4626

Print ISSN : 0975-5896
DOI: 10.17406/GJSFR

GLOBAL JOURNAL

OF SCIENCE FRONTIER RESEARCH: F

Mathematics and Decision Science

/ przedstay
ut w ramack
ch EPSTAL oS¢

w ‘ y I A\Y 3 i
EP(_) (AL © S1ean\v
: k. \astycznosa
ica plastycznos Branica plasty

s : atlosc Na {OLS
trzyr o _w\}“‘l.\}
ymatos¢ na'r@ " \wydtuzenie przy ma
{tuzenie przy maks . & P\o — WY

Ground Handling Operations Management: An Agent-Based
} Highlights

General Class of Polynomials B~ An Unified Study of Some Multiple
YMAE TWYTODOW, oy

e VY 7 i‘. U ﬁ%v&’\t‘ln‘(_}]‘Fﬁ‘tl}re

VOLUME 18 ISSUE 6 VERSION 1.0

©2001-2018 by Global Journal of Science Frontier Research, USA

- A



&

GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: F
MATHEMATICS & DECISION SCIENCES




GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: F
MATHEMATICS & DECISION SCIENCES

VOLUME 18 ISSUE 6 (VER. 1.0)

OPEN ASSOCIATION OF RESEARCH SOCIETY



© Global Journal of Science
Frontier Research. 2018.

All rights reserved.

This is a special issue published in version 1.0
of “Global Journal of Science Frontier
Research.” By Global Journals Inc.

All articles are open access articles distributed
under “Global Journal of Science Frontier
Research”

Reading License, which permits restricted use.
Entire contents are copyright by of “Global
Journal of Science Frontier Research” unless
otherwise noted on specific articles.

No part of this publication may be reproduced
or transmitted in any form or by any means,
electronic or mechanical, including
photocopy, recording, or any information
storage and retrieval system, without written
permission.

The opinions and statements made in this
book are those of the authors concerned.
Ultraculture has not verified and neither

confirms nor denies any of the foregoing and
no warranty or fitness is implied.

Engage with the contents herein at your own
risk.

The use of this journal, and the terms and
conditions for our providing information, is
governed by our Disclaimer, Terms and
Conditions and Privacy Policy given on our

website http://gl obaljourna s.us'terms-and-condition/
menu-id-

By referring / using / reading / any type of
association / referencing this journal, this
signifies and you acknowledge that you have
read them and that you accept and will be
bound by the terms thereof.

All information, journals, this journal,
activities undertaken, materials, services and
our website, terms and conditions, privacy
policy, and this journal is subject to change
anytime without any prior notice.

Incorporation No.: 0423089
License No.: 42125/022010/1186
Registration No.: 430374
Import-Export Code: 1109007027
Employer ldentification Number (EIN):
USA Tax ID: 98-0673427

Global Journals Inc.

(A Delaware USA Incorporation with “Good Standing ”’; Reg. Number: 0423089)
Sponsors:Open Association of Research Society
Open Scientific Standards

Publisher s Headguarters office

Global Journals® Headquarters
945th Concord Streets,
Framingham Massachusetts Pin: 01701,

United States of America
USA Toll Free: +001-888-839-7392
USA Toll Free Fax; +001-888-839-7392

Offset Typesetting

Global Journals Incorporated
2nd, Lansdowne, Lansdowne Rd., Croydon-Surrey,
Pin: CR9 2ER, United Kingdom

Packaging & Continental Dispatching

Global JournasPvt Ltd
E-3130 Sudama Nagar, Near Gopur Sguare,
Indore, M.P., Pin:452009, India

Find a correspondence nodal officer near you

To find nodal officer of your country, please
email us at local@globaljournals.org

eContacts

Press Inquiries: press@globaljournals.org

Investor Inquiries: investors@globaljournals.org
Technical Support: technology@globaljournals.org
Media & Releases: media@globaljournals.org

Pricing (Excluding Air Parcel Charges):

Yearly Subscription (Personal & Institutional)
250 USD (B/W) & 350 USD (Color)



EDITORIAL BOARD

GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH

Dr. John Korstad Dr. Mazeyar Parvinzadeh Gashti

Ph.D., M.S. at California State University Ph.D, M.Sc., B.Sc. Science and Research Branch of Islamic
Professor of Biology Azad University, Tehran, Iran
Department of Biology Oral Roberts University Department of Chemistry & Biochemistry

University of Bern, Bern, Switzerland

Dr. Rafael Gutiérrez Aguilar Dr. Eugene A. Permyakov
Ph.D., M.Sc., B.Sc., Psychology (Physiological). National Institute for Biological Instrumentation
Autonomous University of Mexico. Russian Academy of Sciences, Director, Pushchino State

Institute of Natural Science, Department of Biomedical
Engineering, Ph.D., in Biophysics

Moscow Institute of Physics and Technology, Russia

Andreas Maletzky Prof. Dr. Zhang Lifei

Zoologist, University of Salzburg, Department of Dean, School of Earth and Space Sciences
Ecology and Evolution HellbrunnerstraG3e, Salzburg Ph.D., Peking University
Austria, Universitat Salzburg, Austria Beijing, China
Tuncel M. Yegulalp Prof. Jordi Sort
Professor of Mining, Emeritus ICREA Researcher Professor
Earth & Environmental Engineering Faculty, School or Institute of Sciences
Henry Krumb School of Mines, Columbia University Ph.D., in Materials Science, Autonomous University
Director, New York Mining and Mineral of Barcelona, Spain

Resources Research Institute, USA

Nora Fung-yee TAM Dr. Matheos Santamouris

DPhil Prof. Department of Physics
University of York, UK Ph.D., on Energy Physics
Department of Biology and Chemistry Physics Department
MPhil (Chinese University of Hong Kong) University of Patras, Greece
Prof. Philippe Dubois Dr. Bingsuo Zou
Ph.D. in Sciences Ph.D. in Photochemistry and
Scientific director of NCC-L, Luxembourg Photophysics of Condensed Matter
Full professor, Department of Chemistry, Jilin University,

University of Mons UMONS, Belgium Director of Micro- and Nano- technology Center



Dr. Gayle Calverley Dr. Linda Gao

Ph.D. in Applied Physics University of Loughborough, Ph.D. in Analytical Chemistry,
UK Texas Tech University, Lubbock,
Associate Professor of Chemistry,

University of Mary Hardin-Baylor

Dr. Richard B Coffin Dr. Indranil Sen Gupta

Ph.D., in Chemical Oceanography Ph.D., Mathematics, Texas A & M University
Department of Physical and Environmental Department of Mathematics, North Dakota State
Texas A&M University, USA University, North Dakota, USA
Prof. Ulrich A. Glasmacher Dr. Alicia Esther Ares
Institute of Earth Sciences, University Heidelberg, Ph.D. in Science and Technology,
Germany, Director of the Steinbeis Transfer Center, University of General San Martin, Argentina
TERRA-Explore State University of Misiones, US
Dr. Fabiana Barbi Dr. Lev V. Eppelbaum
B.Sc., M.Sc., Ph.D., Environment, and Society, Ph.D. Institute of Geophysics,
State University of Campinas, Brazil Georgian Academy of Sciences, Thbilisi
Center for Environmental Studies and Research Assistant Professor Dept Geophys & Planetary Science,
State University of Campinas, Brazil Tel Aviv University Israel
Dr. Yiping Li Dr. A. Heidari
Ph.D. in Molecular Genetics, Ph.D., D.Sc
Shanghai Institute of Biochemistry, Faculty of Chemistry
The Academy of Sciences of China, Senior Vice Director, California South University (CSU), United States

UAB Center for Metabolic Bone Disease

Dr. Maria Gullo Dr. Qiang Wu

Ph.D., Food Science, and Technology Ph.D. University of Technology, Sydney
University of Catania Department of Machematics, Physics and Electrical
Department of Agricultural and Food Sciences Engineering
University of Modena and Reggio Emilia, Italy Northumbria University

Dr. Bingyun Li Dr. Giuseppe A Provenzano
Ph.D. Fellow, TAES Irrigation and Water Management, Soil Science, Water
Guest Researcher, NIOSH, CDC, Morgantown, WV Science Hydraulic Engineering
Institute of Nano and Biotechnologies Dept. of Agtricultural and Forest Sciences

West Virginia University, US Universita di Palermo, Italy



Dr. Sahraoui Chaieb Dr. Arshak Poghossian

Ph.D. Physics and Chemical Physics Ph.D. Solid-State Physics

M.S. Theoretical Physics Leningrad Electrotechnical Institute, Russia

B.S. Physics, Ficole Normale Supérieure, Paris Institute of Nano and Biotechnologies

Associate Professor, Bioscience Aachen University of Applied Sciences, Germany

King Abdullah University of Science and Technology

Ph.D. Julius-Maximilians University Wiirzburg, Germany Associate Professor and Range Nutritionist
Associate professor Ph.D. Edinburgh University - Animal Nutrition
Department of Condensed Matter Physics and Advanced M.S. Aberdeen University - Animal Nutrition
Technologies Babes-Bolyai University, Romania B.A. University of Dublin- Zoology.

Dr. Mauro Lenzi Dr. Fotini Labropulu
Ph.D. Mathematics - Luther College
Biological Science, University of Regina, Ph.D., M.Sc. in Mathematics
Pisa University, Italy B.A. (Honours) in Mathematics
Lagoon Ecology and Aquaculture Laboratory University of Windsor
Orbetello Pesca Lagunare Company Web: luthercollege.edu/Default.aspx

Dr. Mihaly Mezei Dr. Miguel Angel Arifio
Associate Professor Professor of Decision Sciences
Department of Structural and Chemical Biology IESE Business School
Mount Sinai School of Medical Center Barcelona, Spain (Universidad de Navarra)
Ph.D., Etvs Lornd University, New York University, Ph.D. in Mathematics, University of Barcelona, Spain

United State

Dr. Wen-Yih Sun Dr. Della Ata

Professor of Earth and Atmospheric Sciences BS in Biological Sciences
Purdue University, Director, National Center for MA in Regional Economics, Hospital Pharmacy
Typhoon and Flooding, United State Pharmacy Technician Educator
Dr. Shengbing Deng Dr. Claudio Cuevas
Departamento de Ingenierfa Matematica, Department of Mathematics
Universidad de Chile. Universidade Federal de Pernambuco
Facultad de Ciencias Fisicas y Matematicas. Recife PE
Blanco Encalada 2120, piso 4. Brazil

Casilla 170-3. Cotreo 3. - Santiago, Chile



Dr. Yap Yee Jiun Dr. Eman M. Gouda

B.Sc.(Manchester), Ph.D.(Brunel), M.Inst.P.(UK) Biochemistry Department,
Institute of Mathematical Sciences, Faculty of Veterinary Medicine,
University of Malaya, Cairo University,
Kuala Lumpur, Malaysia Giza, Egypt

Dr. Latifa Oubedda Dr. Bing-Fang Hwang
National School of Applied Sciences, Ph.D., in Environmental and Occupational Epidemiology,
University Ibn Zohr, Agadir, Morocco Professor, Department of Occupational Safety
Lotissement Elkhier N°66, Bettana Salé Maroc and Health, China Medical University, Taiwan

Dr. Hai-Linh Tran Dr. Baziotis loannis

Ph.D. in Biological Engineering Ph.D. in Petrology-Geochemistry-Mineralogy
Department of Biological Engineering Lipson, Athens, Greece

College of Engineering, Inha University, Incheon, Korea

Angelo Basile Dr. Vishnu Narayan Mishra

Professor B.Sc.(Gold Medalist), M.Sc. (Double Gold Medalist), Ph.D.
Institute of Membrane Technology (ITM) (L.IT. Rootkee)
Italian National, Research Council (CNR), Italy

Dr. Yaping Ren Dr. Xianghong Qi

School of Statistics and Mathematics University of Tennessee
Yunnan University of Finance and Economics Oak Ridge National Laboratory
Kunming 650221, China Center for Molecular Biophysics

Oak Ridge National Laboratory
Knoxville, TN 37922, United States

Dr. Gerard G. Dumancas Dr. Vladimir Burtman

Postdoctoral Research Fellow, Research Scientist
Arthritis and Clinical Immunology Research Program, The University of Utah, Geophysics, Frederick Albert
Oklahoma Medical Research Foundation Sutton Building, 115 S 1460 E Room 383
Oklahoma City, OK, United States Salt Lake City, UT 84112, US

Dr. Bondage Devanand Dhondiram Dr. Fedor F. Mende
Ph.D. Ph.D. in Applied Physics, B. Verkin Institute for Low
No. 8, Alley 2, Lane 9, Hongdao station, Temperature Physics and Engineering of the National

Xizhi district, New Taipei city 221, Taiwan (ROC) Academy of Sciences of Ukraine.



CONTENTS OF THE ISSUE

Vi.
Vii.
Viil.

Copyright Notice
Editorial Board Members
Chief Author and Dean
Contents of the Issue

Certain Fractional Derivative Formulae Involving the Product of a General
Class of Polynomials and the Multivariable Gimel-Function. 7-13

Ground Handling Operations Management: An Agent-based Modelling
Approach. 15-22

An Unified Study of Some Multiple Integrals with Multivariable Gimel-
Function. 23-29

New Approaches to the Solution of the Problem of the Propagation of
Electrical Energy Fluxes in the Material Media and the Long Lines. 37-55

On A Subclass of Certain Convex Harmonic Univalent Functions Related to
Q-Derivative. 57-68

Induction and Parametric Properties of Radio-Technical Elements and
Chains and Property of Charges and their Flows. 69-82

Fellows

Auxiliary Memberships
Preferred Author Guidelines
Index



§K% GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: F
MATHEMATICS AND DECISION SCIENCES

Volume 18 Issue 6 Version 1.0 Year 2018

Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals

Online ISSN: 2249-4626 & Print ISSN: 0975-5896

Global Journals In

.
:\;".%

£ )
5 .

Certain Fractional Derivative Formulae Involving the Product of a
General Class of Polynomials and the Multivariable Gimel-Function

By Frédéric Ayant

Abstract- In the present paper, we obtain three unified fractional derivative formulae. The first
involves the product of a general class of polynomials and the multivariable Gimel-function. The
second involves the product of a general class of polynomials and two multivariable Gimel-
functions and has been obtained with the help of the generalized Leibniz rule for fractional
derivatives. The last fractional derivative formulae also involves the product of a general class of
polynomials and the multivariable Gimel-function but it is obtained by the application of the first
fractional derivative formulae twice and, it involve two independents variables instead of one. The
polynomials and the functions involved in all our fractional derivative formulae as well as their
arguments which are of the type x”ﬁ(mt] +a;)7 The formulae are the very general character and

thus making them useful in applications. In the end, we shall give a particular case.

Keywords: multivariable gimel-function, riemann-liouville and erdélyi-kober fractional operators,
general class of polynomials, fractional derivative formulae, generalized leibnitz rule.
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Certain Fractional Derivative Formulae Involving
the Product of a General Class of Polynomials
and the Multivariable Gimel-Function

Frédéric Ayant

Absiract- In the present paper, we obtain three unified fractional derivative formulae. The first involves the product of a
general class of polynomials and the multivariable Gimel-function. The second involves the product of a general class of
polynomials and two multivariable Gimel-functions and has been obtained with the help of the generalized Leibniz rule
for fractional derivatives. The last fractional derivative formulae also involves the product of a general class of
polynomials and the multivariable Gimel-function but it is obtained by the application of the first fractional derivative
formulae twice and, it involve two independents variables instead of one. The polynomials and the functions involved in

all our fractional derivative formulae as well as their arguments which are of the type z” H(It] +a;)” . The formulae
i=1

are the very general character and thus making them useful in applications. In the end, we shall give a particular case.

Keywords: multivariable gimel-function, riemann-liouville and erdélyi-kober fractional operators, general class

of polynomials, fractional derivative formulae, generalized leibnitz rule.

. INTRODUCTION AND PRELIMINARIES

Throughout this paper, let C, R and N be set of complex numbers, real numbers and positive integers respectively.

AlsoNg =NU {0} We define a generalized transcendental function of several complex variables.

z1
oy, oo 2y) = Joma0mssm O, m<1>,n<1>;m(2),n<2>;~-;m“"),n(r)
L ’ Dig»Qio Tio} Rz iDigsQig TigiRas 3Dip o Qiy Tig i R0 (1) 18, (1) 7, (1) i BV 505D, (r) 54, () 375 (r) s R
Zy
1) (2) (1) (2) 1) (2 (3
[(ag)3 0n s a5 Aog)]1 s s [Ti (a2ﬂzvo‘2]zyO‘2gzzaA2jl2)]nz+1,p12 [(asj; g5, g5 g5 As)]a g,
[7—12 (b2]221 ﬂzﬂf‘,a 623127 32312)]1 Qin>
(1) (2) (3) . .
[7'13 (a3]l37 a&]lS’ QSJ’LS’ O[3JZ37 AS]zg)]n3+1,pl3 ) [(arj’ a(1)7 e (7")’ A )1 " ]7
b (2) (3) B . " Yrj e
[Tls( 3jiss /83j13’ /83]13’ﬁ3_7137 3J13)] Lgizi """
1 (1) (1), ~(1) (1) (1) (1)
[Tlr(arjlr,a£]27 g)“ Arji Jnntipr) - [( A C )1, nw ]y [T (e €31 ]Zuwcﬂu))n(nﬂ p(l)]

1 T 1) 1 1) 1
[Tzr( mwﬂﬁjzr, ﬂfnjzr, B'f‘jir)lylh"] : [(d§‘1 )7 6](‘ 7D](‘ ))17m(1)]7 [Ti<1)(d§Z()1)a6§Z(1)7 J(l()l))m(l)+1 q<1>]

PR [( ( a’yJT) C(T))Lm(?‘)]v [Ti(r) (Ci';‘()r) 5 7](‘:()7-) 5 C](»:(),p) )m("“)+1,p5r)]

A [(dﬁ-r), 5j('r)§ DJ(‘T))l,n(T)]v [Ti(T> (d;:()%) ) 5;-;)7» ) Dj(-;-N()r))an,ql(r)]

o yse) [[O0k(se)z" dsa - - ds, (1.1)
k=1

Ly
with w = v—1

Author: Teacher in High School, France. e-mail: fredericayant@gmail.com
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2 . 2 k
P(s Sr) ITj2, T (1 - “23’ + el s)
Lyt sor) = R ; - - 2 k
S iy TT5 20,41 D22 (i, — Yy 05, s)TT02) D220z (1 — bajin + gy Biyiasi)]

n ) k
T2, T4 (1 — ag; + 35—, ol sp)
R ;i - 3 k i
i [Tig TTj g1 DA% (a3ji, — 2o,y O‘Z(’)st sg)[ 1522 TBeia (1 — bajis + Y ket /33g13 sk)]

H”T (1 — am + > a(k sk)

R, i - i k (1-2)
Zi?:l[ﬂ% ?:nr+1 DAvir (arji, — 2k a?"jzr 9k)Hq DBriir (1= brjir + 2jy ﬁT('jo‘ k)]
and
*®) _ptk ) oo
bl I, o7 (d - a“)sk) [, 1% (- + w““) k)
ko) = R(F) 9;(k) D(’})m (k) P;(k) % --(k-) (k) (k) (1.3)
2 it =1 [Titm) Hj:m(k)+1r 3™ (1 — <k) +5 HORL )Hj:n(k)HF 7 <Cji(k‘) — 7 (k)Sk)]
For more details, see Ayant [2].
The contour Ly, is in the s (k = 1, - ,7)- plane and run frorn o — 100 to 0 + oo where o if is a real number with

3
loop, if necessary to ensure that the poles of 42/ (1 — a9 + Z a2] sk> (G=1,-- ,ng), T4 (1 —as; + Z aé’j)szc>

~ @)\ ) .
(j=1,-- ,ng),-- ,[4n <1arj+za§j>> G=1,+,n), TG (1 A AW )(]217'“,n(k))(kzl,---m)to
=1

the right of the contour L and the poles of ro;’ (dg.k) - 6§k)sk) G=1,-- ,m"N(k=1,---,r) lie to the left of the

contour L. The condition for absolute convergence of multiple Mellin-Barnes type contour (1.1) can be obtained of the
corresponding conditions for multivariable H-function given by as :

1
larg(zi)| < §A§k)7r where

m) ()

q;"
k k) ¢(k k k k k) k
A( ) = Z D( )5 ) + Z C( ) ( ) - Ti(k) Z Dj(7<)k)5j(z(k) + Z (k) ( ()k)

j=m ) +1 j=n() 41
Pig Pirp iy
§ : § : (k) § a® § (k)
~Tiy A2j12a2]zg + B2]Z2B2ji2 - T T, ATJZr Ty + BTjirﬁrjiT (1.4)
Jj=no+1 Jj=n,+1 j=
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Following the lines of Braaksma ([3] p. 278), we may establish the asymptotic expansion in the following convenient

form :
N(z1, 5 2r) = 0( [2a]*, -+ 5 |2e|*) ,maz(|21], -+, |20 ) = 0
| N(z1,- - 7zr):O(|zl|ﬁl,--- ,|zr|57’),mz’n(|z1|,--- ,|zr| ) — 0O where i =1,--- |7

a; = min Re
1< <m®

1
(i)
V5

o dW
D§Z) I and 3; = max Re
5\ 1<<n@
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Ref

F. Ayant, An integral associated with the Aleph-functions of several variables.
International Journal of Mathematics Trends and Technology (IJMTT), 31(3)

1.

(2016), 142-154.

Remark 1.

If ng=--=mn,_1 =Diy =Qiy = =Pip_, =Gir_, = 0 and A2j = A2ji2 = sziz — . :Arj = ATji,- = Brji,- =1
Ayj = Ayji, = Byji, =1, then the multivariable Gimel-function reduces in the multivariable Aleph- function defined by
Ayant [1].

Remark 2.

fny==n,=pi, =g ="--=pi, =q;, =0and i, =+ =7, =7y = =Ty =Ry =+ =R, = R =
.- =R" =1, then the multivariable Gimel-function reduces in a multivariable I-function defined by Prathima et al.

[91.

Remark 3.

IfAQj = A2ji2 = BjSg = - :Arj = Arjir = B'r‘jiT = land Tip = =T, = T;1) = " =Ti(r) = Ry=---=R, = R(l)

=...=R" =1, then the generalized multivariable Gimel-function reduces in multivariable I-function defined by
Prasad [8].

Remark 4.

If the three above conditions are satisfied at the same time, then the generalized multivariable Gimel-function reduces in

the multivariable H-function defined by Srivastava and Panda [15,16].
Srivastava ([14],p. 1, Eq. 1) has defined the general class of polynomials

[N/ M]

SN (@)= > #AN,MK (1.5)
K=0 :

On suitably specializing the coefficients Ay x, S A (z) yields some of known polynomials, these include the Jacobi
polynomials, Laguerre polynomials, and others polynomials ([17],p. 158-161).

We shall define the fractional integrals and derivatives of a function f(x) ([11], p. 528-529), see also [5-7] as follows :
Let o, 8 and y be complex numbers. The fractional integral (Re(«) > 0) and derivative (Re(a)) < 0) of a function
f(z) defined on (0, co) is given by

2 [F @ — )71 (a4 B~y 1 — £) f(B)dE(Re(a) > 0).
1507 f(a) = . (1.6)

LI f (1), (Re(a) < 0,0 < Re(a) + ¢ < 1,(g=1,2,3,-++ ),

where F' is the Gauss hypergeometric serie.

The operator I includes both the Riemann-Liouville and the Erdélyi-Kober fractional operators as follows :
The Riemann-Liouville operator
10 7 (@) = vy Jo (x = )71 f(H)dt(Re(a) > 0).
Oa,:rf(x) = ! (17)
quR‘g f($)7 (Re(a) < 070 < Re(a) + q < ]-u (q = 172u37 e ’)7
The Erdélyi-Kober operators
—o—y x
EG2 1) = 587 f(w) = T [ (o= 0070 ), (Ree) > 0) 1.8
(o) Jo
Main formulae.
Theorem 1.
s t s s s -
5 Caf [J @ + o) [T Sx7 |ese® [[(a" +ai)” 1 1 (zla:“l [I@" +a) ™ e [ + i)™ )
=1 Jj=1 i=1 i=1 i=1
[N1/Mi] Nt/Mt
—Ny) —N,
N N Z Z 1) M1K1 ;{' MK, Anoses - A,
K= ¢
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- nﬁ’)Kj . azt . n(J)KJ Zt,l

S

ziay ey ot AA LA A
U;0,5+2+n,:V _Ugr) 7”27“) Uy .
3X7;s’+2+pa;,‘7s+2+QiT77iT:RT:Y Zray 1 Oz‘: v (2-1)
. N
) otes
B;B, By : B;(0,1;1);---5(0,1;1)
%0 aglzts s
S5
.. where
5]
S 1 2 1 2 2
B A =[(azj; a8, 0875 A1 mas [Ty (a2jins 050, 0505 AgjiyVns 11,90, [(asgi 08y a8 0475 Agj )i,
1 2 3 1 r—1)
[Tzd (a3]zdaaé])137 Oé:())])hy O(:())]137A3]7,3)]n3+17p,3 sty [(a(r—l)jS agr)—l)ﬁ e OéEr 1)]7 A(r 1) )1 M 1]
1 (r—1)
[T (i3 00 g, o 010, At Dnt e, ) 22)
t t
Al: _p_ZAjKj;ula"'7u’l“7t17"'ats;1 ) _/6_7_p_2>\jKj;ula"'7u7”7t17"'ats;1 )

Jj=1
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Bi=\|B8-p-

1401+

A = [(aiar,

Jj=1

t

t
Lbor+ 3o n Koo ol 1,0, 000 | | T+ nlD K00, 000, 0,00+,0, 131

s—1 j=l1 s—1

) (r) A , LD g 0 A
T, 0y ,0,-44,0; Arj)l,nr]a [Tzr (amzm ST » Qg 0, ,0; Amw)n-‘rl,pir] (24)

1 1 1 1 1 1
A= [(("§ )7’)/](‘ ); Cj( ))l,n(l)]7 [Ti(l) (C§'i()1>”yj('i()1) ; CJ('i()l))n(l)+1,pgl)]; ces

[(c; o 7’VJ C( Nmn ] [rieo (Cﬁf?mVj(-:()mC§f<)r>)m<r>+1,py)] (2.5)

1 2 1 2 3
B = [13, (bjiz; B, B5atys Bajia)nas, o[Tig (B3jias Bty s BSobas Bsorss Bajig a3+

1 r—1
[Ti,«fl(b(rfl)jirfﬁ5((7~)_1)m,17'" ’ﬂ(r 1))ng i Ber-vio_ias, ] (2.6)
1
B= [Tir(brjn;@{ﬁﬂ 5,(52 N O;Brjir)l,qiT] 2.7)
S

t
Z)\jKj;ula"'7ur>t17"'7ts;1 ’ _a_P)/_p_ZAjKj;ulu"'7ur,t17"'at5;1 )

t
Zm”z{],vl,-.- o0, 01| | 1o+ D Kok, 00,0, 01| (2.8)

=1 ? i=1 7
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(7,50, D) " 50

1, m(”] [T (r) (dji(r)v ji(r)?D§Z()r))m(r>+17q1§r)] (2.9

U=0,n90,n3; - ;O,nr_1;V:m(l),n(l);m,@),n@);'-- ,m( ™) p(r). :(1,0);--- :(1,0) (2.10)
_/_’ .

X = Diys Qioy Tins Ry 3P40 Qi Tiey - L1
Y = pion, ¢, Tioos RY5 50y g Ties R™5(0,1); -+ 5(0,1)

Provided

Re(a) > Oatia)‘jvnz(j)aukavfgk) > Oa(Z = 17"' 78);(j = la"' 7t);(k = 13"' ,7”)
(%)

P <CL>

J (%)
9

1
< iﬂ-Al(cl)

+1>0

+E u; min
1<J<m<>

arg (zkx“"’ H(mtl + ai)_”;>

i=1

Proof

To prove the fractional derivative formula, we first express the product of a general class of polynomials occurring on.
Its left-hand side in the series form with the help of (1.5), next we express the Gimel-function regarding Mellin-Barnes
multiple integrals contour with the help of (1.1). Interchange the order of summations and (si,--- ,s,)- integrals and
taking the fractional derivative operator inside (which is permissible under the conditions stated above ). And make
simplifications. Next, we express the terms (zf! + )7+ m k=X oisn L (gte g )7t n k=S, o
so obtained in terms of Mellin-Barnes multiple integrals contour, see ([14], p.18, Eq.(2.6.4) and p.10 Eq. (2.1.1)). Now
interchanging the order of (sy41,---,8,4¢) and (s1,--- ,S,)- integrals (which is permissible under the conditions
stated above ). And evaluating the z-integral thus obtained by using the following formula with the help of ([10], p.16,
Lemma 1)

1+ M1 -8+~v+2A) _

[0 I'( e

) = S g T tat 20" (2.12)
provided Re(A) > maz[0, Re(8 — )] — 1

and we interpret the resulting multiple integrals contour with the help of (1.1) in term of the gimel-function of (r + s)-
variables, after algebraic manipulations, we obtain the theorem.

Theorem 2.

s t s ) s s .
Ig”f’“’ xP H(l’t + ;)% H S%_" eja™ H(ztl + ozi)n'gj)]J (zlxul r[(ﬂftz Fag) ezt H(It + ai)7U§ )>
i=1 '

i=1 j=1

s—1 s—1
; _prtD ) )
] <Zr+1l'u”r1 H(xt" +a;)™" J ey Zppr LYTET | I (:L.tL + o) )]

i=1 =1
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K; K; t K
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JU,U’;0,2s+3+nr+nr+f,V,V’

where

1 2 1 2
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A3jizs 355, 5 Q35540 X354 A3ji3)]n3+1,1713; T

M) gD
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(r+2) |
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7=1 Jj=1
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——— \‘,_/ \‘,_/
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=0 T+25—-2 =0 s—1 T+s—1 %
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A= [(arj,arj v 0y 0,00 0 Arjin, s [T, (a”"Jlr7ar]z s Qg 0, ,OaArjir)n+1,piT] (2.17)

T+25—1 T+25—1

B
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_ i) (r+2) T
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. p(r+1) (r+2) (r+3) . .
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(2.24)
r+s s—1
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- B = [(d§ )7 (SJ( ); DJ( ))r—i-l,m(T } 1)]7 [Ti(r 1) (dgi(wr)m 3 6§i(r+)1) 5 D;Z'(r+)1) )7n(r+l)+17q£'r } 1)]; R
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. s—1
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arg (ZT+TIUT+T H(:Et +o)" B ) | < Eﬂ'A;C(l)

i=1

arg (Wu [Ie"+ aﬁ%)
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Proof

s—1 s—1 s—1
. . X ., (rt1) o (r+T)
We take f(z) = z” H(a:t +a;)7 ] (z,urlm“"“ H(xt’ o)V e gttt H(mtl + o) ) and

=1 =1 i=1
Notes
(r)

t s s s
gx) = (' + ) ] Sn [ (a* +az>"f)]3(Zl‘"UIH<w“+ai>-vi,-~-721:6“1 <x“+ai>‘”>

i=1 i=1

in the left-hand side of (2.13) and apply the following Leibniz rule for the fractional integrals

8| Zzo ool @) g ()] (2.33)

we obtain the fractional derivative formula (2) after simplification, using the theorem 1 and the result ({4], p. Eq. (6))

Theorem 3.

t s
1 oar 1 . ) ’ @)
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[Mi/Na] [My/N:]

— 0.0 Ui"'ﬁaéxpiﬁ o —8' (_Nl)M1[<1"~(—Nt)MthA/ A(t)
1 s M1 s Y E E : Kl Ky N1,K1 Ny, Ky
Ki1=0 K;=0
t ) g t ) g t G g t ) g,
ellﬁ eftalzj v G ce aSZJ'=1 ns" K ﬁlzj:l K . ﬁszjﬂ s’ K1x23‘:1 AjijZ;:l G K,
s —V] =Wy
2 [[im o B ety
Aj; Az, A A
Re) _wm ,
ocl_ xtl
U;0,2s4+4+n,:V . .
I Xipi, +25+4,qi, +5+2,7, RpiY (2.34)
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r d( i) (D
, ; () @[ %
RP(P)Jr;uzK;nglnge D; <6§)> +1>0,Re(p —|—Zu 1<1;1<1;11(1) D; (55) +1>0,
= Wi U - t; —oM —w™ 1 1)
arg | ziz®y" | [ (@' +a;)™% (y" + Bi) 7™ < §7rAk
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Proof
To prove the theorem 3, we use the theorem 1 twice, first with respect to the variable ¥ and then with respect to the
variable z, in this situation,the variables x and y are independent variables. [ ]

[I.  SpeciAL CASE
In this section, we shall see the particular case studied by Soni and Singh ([12],p. 561, Eq. (14))

Consider the theorem 1, if we take ¢ = 2 and reduce the polynomial SJ]\\;[; to the Hermite polynomial ([17], p. 158. Eq.
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(1.4)), the polynomial S%j to the Laguerre polynomial ([17], p. 159. Eq.(1.8)), the multivariable Gimel-function to the
product of r different Whittaker functions ([14], p. 18, Eq. (2.6.7)), we obtain the following result

Corollary.

a,B,x T i ° . o 1 r oz
IO,f7 {‘T+le bt H('Ttl + ;)7 Hy, (2\/5) ]‘_[6 _%W#zvz(zltr)}

=1 =1
— N1/2] N.

H’lrzl Z blagl .. .agsmpfﬁ [N1/2] Zz (_Nl)QKl(_NQ)Kz( )Kl (N2 + 9> $K1+K2

F(—0-1> ce F(—o’s) im0 Kamo K{'Ks! Ny (9 + 1)[(2
A4

1. (_piKliKQ;]-a"' 717t17"' 7t5)7(/6777p7K17K2;17"' >17tl7"' 7t8);
H0,2 2,05-+-52,0;1,15--- 31,1 ZrT
2,2:1,2,---,1,1;1,2,--- 1,1 (Xl_lwtl

—l. ts (5_p_K1_K2a1 717tl7"' 7t5)?(_a_/7_p_Kl_K2;17'“ 717t17'“7t8):

(bl_u1+171)7 7(bl_ur+171)7(1+01>1)7 7(1+Usvl)

(3.1)

(blivl'i'%vl);"' ;(brivr+%al)§(071)v"' 7(071)
—_————

The validity conditions mentioned above are verified.

Remarks :

We obtain easily the same relations with the functions defined in section 1.
Soni and Singh [12] have obtained the same relations with the multivariable H-function.

[1I. CONCLUSION

The fractional derivative formulae evaluated in this study are unified in nature and act as key formulae. Thus the general
class of polynomials involved here reduce to a large variety of polynomials and so from theorems 1, 2 and 3; we can
further obtain various fractional derivatives formulae involving a number of simpler polynomials. Secondly by
specializing the various parameters as well as variables in the generalized multivariable Gimel-function, we get several
formulae involving a remarkably wide variety of useful functions ( or product of such functions) which are expressible
in terms of E, F, G, H, I, Aleph-function of one and several variables and simpler special functions of one and several
variables. Hence the formulae derived in this paper are most general forms and may prove to be useful in several
interesting cases appearing in the literature of Pure and Applied Mathematics and Mathematical Physics.
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Ground Handling Operations Management: An
Agent-Based Modelling Approach

Hayat El Asri ®, Abderrahim Agnaou °, Ali Fakhrulddin ® & Ali Al-Humairi ©

Abstract-  This work addresses the resource allocation-routing problem in the aircraft Ground Handling (GH) context.
This problem is classified as one of the challenges that most of the ground-handling operators face nowadays. It
consists of allocating a number of resources including workers and vehicles to aircraft of different service requirements
and specifications. The allocation deals with the assignment of m teams of 7 skilled workers to A special purpose
vehicles to serve / aircraft on the air-side area, while the routing is to determine the optimal route used by a group of
workers integrated with vehicles when serving one or more aircraft. Both the allocation and routing tasks are affected by
a number of constraints including different aircraft types and sizes, different aircraft service times, and various GH
operation details based on flight types. Therefore, the main aim of this research is to develop an autonomous system to
deal with the allocation, planning, and scheduling of resources. The methodology followed involves a number of
algorithms that act and interact with one another towards achieving the best allocation and routing process. The
simulation results have shown a net decrease in the service time and an overall team utilisation of 92%.

Keywords: resource allocation, routing, aircraft, ground handling operations, autonomous system, algorithms,
simulation.

I.  INTRODUCTION

With over 3 billion passengers and millions of flights every year, aviation is one of the
busiest sectors in the world. Air transport is an economic engine that has globalised the

world’s economy and facilitated tourism and business between different countries and
continents (ATAG, 2014).GH operations embody the airside activities at airports
(Fitouri-Trabelsi et al., 2015). They comprise all the services required by aircraft
between landings and take-offs (CAPA, 2014). Most of these operations require the use
of special vehicles that are specific to each type of operation.They are usually
categorised as: ramp, on-ramp, or on-board services. Each of these categories include a
number of services. However, airline companies may opt for another schema to follow
depending on a number of factors such as the total budget of GH operations and the
number of available workers.

In this research paper, the issue of aircraft GH resource allocation, scheduling
and routing is investigated. Because GH operations consist of many distinct tasks that
not all ground handlers can perform, workers of different skills are required. Moreover,
the different operations to be completed depend on two parameters the aircraft size and
the flight type. There are three aircraft sizes: large, medium, and small, and two flight
types: international and domestic. Furthermore, a number of vehicles are required to
perform all the tasks. These vehicles are categorized based on their specialisation and
may be needed for one or more tasks. Likewise, workers have different skills; however,
some of them can perform more than one operation and therefore can be used
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accordingly. Workers will be assigned not only based on their skills, but also depending
on their idle time. The worker with the least utilisation will be called in first. Following
the same logic, the aircraft that is taking off first will be given priority.

This paper is organised as follow: section II presents the work context followed
the multi-agent based modelling section where the algorithms used are explained. The
simulation and results are explained in section IV, followed by the conclusion and future

works sections.
I Q otes

II.  WORK CONTEXT
GH operations refer to all the operations needed to service an aircraft between

the period of landing and take-off. Figure describes the main GH usually needed:
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Figure 1: GH Operations

Several vehicles are needed to complete GH operations. Some of the vehicles are
represented in the diagram below:
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Figure 2: Vehicles needed in GH

In this research, the issue of aircraft GH resource allocation, scheduling and
routing is investigated. Because GH operations consist of many distinct tasks that not
all ground handlers can perform, workers of different skills are required. Moreover, the
different operations to be completed depend on two parameters the aircraft size and the
flight type. As mentioned above, there are three aircraft sizes: large, medium, and
small, and two flight types: international and domestic. Furthermore, a number of
vehicles are required to perform all the tasks. These vehicles are categorized based on
their specialisation and may be needed for one or more tasks.

GH operations have been studied for decades and great advances in the GH
processes were made. Nonetheless, some aspects of GH operations have not been
improved, and on-going research is still being carried out. One aspect of the turnaround
processes, however, was not investigated to this date. It is contended that the benefits
of combining vehicle routing with the workers’ availability and skills should be
exploited by managers to optimally allocate crews to aircraft.

In the light of the above, the question driving this research is:
Can GH resource allocation, scheduling and routing be fully optimised? The

following parameters are taken into account: workers’ availability and skills, vehicles’
availability and specialisation, aircraft inter-arrival, and due times.

[II.  MULTI-AGENT BASED MODELLING

The system architecture is a conceptual diagram that demonstrates how the
system operates. The purpose behind this system is to allocate, plan, and optimise
ground-handling resources efficiently by calculating the shortest paths for vehicles and
implementing intelligent search and optimisation algorithms.

The core of this system are Multi-Agent based model along with a number of
embedded algorithms including Hamiltonian Cycle, Fibonacci Heap, and Genetic
Algorithms.
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These algorithms have been developed to optimise allocation of resources
including both workers and vehicles to different GH operations. These algorithms are
implemented in the back-end and are not accessible through the GUI.
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Figure 3: Conceptual Model

A number of inputs are used and fed into the system. These inputs include
aircraft inter-arrival times, aircraft specifications, number of workers and vehicles
required, and finally the time required to complete all GH operations. Several
algorithms embedded within the ABM are developed to optimise resources allocation of
GH operations. Hamiltonian Cycle with Fibonacci Heap algorithms are used to optimise
the vehicles routing plan, while a Genetic Algorithm is used to optimise the required
number of workers and vehicles.

Every time a random number of aircraft is generated, the Hamiltonian graph
changes. The nodes and edges of the graph are directly linked, and therefore dependent,
of the number of aircraft generated. Furthermore, the KPIs for GH operations include
optimised routes, optimised GH operations, optimised number of vehicles and workers,
and an optimised GH operations planning and schedules. These are the outputs of the
system.

An Agent-Based approach along with a number of algorithms as components are
used to process inputs and turn them into the required KPIs. The Agent-Based
approach is used to mimic the GH operations and a number of algorithms are
integrated with the developed ABM to optimise the performance of the allocated
resources including workers and vehicles.

V. SIMULATION & RESULTS

A 7-day simulation was run to test the system and get the results that are
presented within this section.
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GROUND HANDLING OPERATIONS MANAGEMENT: AN AGENT-BASED MODELLING APPROACH
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Figure 4: Total Service Time Reduction

The total service time reduction shows the worst case versus the best case
scenarios. The Genetic Algorithm (GA) used was run for about 5 hours to get these
results.

Concerning the vehicles working hours for vehicles serving international aircraft,
it is higher than the ones serving local flights. This is due to the fact that more time is
allocated to international flights as a number of things must be checked thoroughly
before take-off. For instance, routine maintenance check for local aircraft may take 10
to 30 minutes, while the same operation takes between 30 and 50 minutes for
international flights.

Overall Utilisation by Operation
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Figure 5: Overall Utilisation by Operation

An overall utilisation of over 92.26% was achieved, as shown in the below graph.

© 2018 Global Journals

Global Journal of Science Frontier Research (F) Volume XVIII Issue VI Version I E Year 2018



GROUND HANDLING OPERATIONS MANAGEMENT: AN AGENT-BASED MODELLING APPROACH

Orverall Utilisation
SE.00%
05.00%
o4 00%
92.00%
S0.00%
EB.00%
B6.00%
£4.00%

Local International
overall Utilisation
m utilisation BE.39% 96.13%

Figure 6: Overall Utilisation
The graph below shows both the total service time for vehicles serving both local
and international flight types.
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Figure 7: Total Service Time

We notice from the graph that international flight destinations are given more
time. Nonetheless, one should keep in mind that the total number of aircraft of
international destinations and those of local destinations are randomly generated. This
may have impacted the total service time for some days. For instance, 52% of the
aircraft generated on day 1, and 81% of the aircraft generated on day 4 are of
international flight type.

Workers Overall Utilisation
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The overall utilisation for workers serving local and international aircraft is high.
The overall utilisation of the workers serving international aircraft is higher than the
one of workers serving local aircraft.

To determine the resource allocation plan, a 7-day simulation was run from
Monday to Sunday to randomly generate workers, vehicles, and aircraft. Most of the
workers and vehicles are used every day. This is what makes the utilisation very high.
Both workers and vehicles have very little idle time and work all day long serving
different aircraft.

V. CONCLUSION

Optimally allocating workers to vehicles and assigning them to one or more
aircraft while taking into account the availability of resources and aircraft arrival and
due times is the problem addressed within the scope of this research. An attempt to
solve this problem was made through implementing a multi-agent based simulation
model.

A thorough analysis of the results, routing tables, and allocation tables of 103
aircraft was carried out. A number of graphs were generated to show the total working
hours, the vehicles utilisation, the total service time, the workers utilisation, and the
total service time reduction.

The simulation results are promising as the overall vehicles utilisation is 92% and
the total working hours are very high. This implies that all resources are well allocated,
optimised, and used.

VI. FUTURE WORKS

Finding the optimal resource allocation and routes was the main purpose behind
this study. Different aircraft models and types were taken into account. Two aircraft
models were studied: Boeing & Airbus; different sizes were considered as well: large,
medium, and small aircraft. The simulation study consisted of generating a random
number of aircraft of different destination types: local or international where 103 aircraft
total were studied.

For future works, adapting this system to other problems in other areas of study,
such as supply chain where using the vehicle routing section of this research to solve the
dynamic allocation of vehicles in logistics, is being considered. Furthermore, adding

more rules to achieve better agents’ interaction is considered as well.
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. [NTRODUCTION AND PRELIMINARIES

Throughout this paper, let C, R and N be set of complex numbers, real numbers, and positive integers respectively.
Also Ng = N U {0}. We define a generalized transcendental function of several complex variables.
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J=natl j=n,+1 j=1 5 5
=NC)
Following the lines of Braaksma ([3] p. 278), we may establish the asymptotic expansion in the following convenient é’n g
| form : @ oo
N(zt, -5 20) = 0[] ™, - [2e|™7) ymaz( [zl -+ |20 ) = 0
R(z1, 5 20) = 0( |21, - |ze|® ) min( |z, - -+, |20 ) = 0O where § =1, 7
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a; = min Re
1<j<m®

(4)
ON o
o (6?))] and i = 1< En® fee

Remark 1.
fng=-=np1=0i, =Gi, =+ =D0i,_, = q,_, =0and Agj = Agjs, = Boji, = -+ =A,j = Apji, = Brjs, =1
A,; = Ayji, = Byji, =1, then the multivariable Gimel-function reduces in the multivariable Aleph- function defined by

Ref Ayant [1].

Remark 2. .

o= =n =py=q,==pi, =q;, =0andry, = =7, =n,0) = =Tm =Ro = =R, =RV = =
.= R =1, then the multivariable Gimel-function reduces in a multivariable I-function defined by Prathima et al.

[6]. 5

Remark 3.

IfAQj = Azm = Byji, = -+~ :Arj = Arji,. =B,j, =landr;, = =7, =Ty = =Tyjmn =Ro=---=R, = rM

= ... =R =1, then the generalized multivariable Gimel-function reduces in multivariable I-function defined by

Prasad [5].

Remark 4.

If the three above conditions are satisfied at the same time, then the generalized multivariable Gimel-function reduces in
the multivariable H-function defined by Srivastava and Panda [11,12].

Srivastava ([7],p. 1, Eq. 1) has defined the general class of polynomials
, -N
s¥@ =3 ENarse y ok (1.5)

On suitably specializing the coefficients Ay g, S3¥(x) yields some known polynomials, these include the Jacobi
polynomials, Laguerre polynomials, and others polynomials ([12],p. 158-161).
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In this section, we evaluate a unified multiple finite integrals involving the multivariable Gimel-function with general %

arguments. i

Theorem. g

“ R pi—1 17— i M f(k) q<k) %

i . 1= ‘ g, o

/ / 11 [%'J (aj — ;)7 [1+ (bjz;)"] }HSN; YkH { aj —x;)li [14 (bjzy)H] 3

0 [V—— k=1 =

J <

v 5

0 5

‘_'1 (1) (1) -

N —w —

E Z HJ 1 |:xj (a _37]) [1+(b x]) } ! :| _g

° 1 -

i .

\g/ (7) (r)

o TT o3 (0 = e (14 @y |

1. F. Ayant, An integral associated with the Aleph-functions of several variables.

s Q
PFG | (Bp): (Fo)i Y- By [aff (as = ay)™ [1+ (b))~ ] | da - d“g L(E H o

Jj=1 Jj=1
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(Ni/Mi] (=Ni) vy e, An i | Ya [ @5

(k)+f(k)

t
II > K
k=1 K,=0

(1)+v(1)
alle AALA A
. uf"? ol IJ otes
L H] 14’
—B au1+v1
U;0,P+3s+n+n,:V
AN P Bt i Q25+ q i, oo, i RiY (2.1)
_Brafltr-&-vr
(arby)" :
: B;B, B, : B; (0,1;1);--+5(0,1;1)
: 2
(asbS)ls
where
1 2 1 2) 2
A [(a’Qj’ag])7aéj)’A2j)]17n2’[Tiz(a2j12;aéjiyag]zyA2]lz)}n2+17plz [(a3jvaz(),])>a:(),])7a3] s Azi)1ng,
1 2 3 1 r—1
[7—13 (0/3j137 a;(?,J)Z3 5 a;(gj)zy Oééjg 5 A3313)]n3+1,p13 ) [(a'(rfl)j; aET)—l)j’ e E, 1)]a A(r 1)])1 Ny 1]
L) (r—1) .
[7ir s (@ —1)gi, a5 Q)i Qem1)ji, g A=) me 1t 1s, ] (2.2)
t
AS (1_E]70 70717 '71707”'70;1)7 1_P1_Zegk)Kk:Ugl)7 u§)7u1707"'70711707 7071
k=1
r s s s—1 s—1
t
[ l—ps—Zegk)Kk;ugl),-n,ugr),(),---,O,,uS,O,~-~,O,Z5;1 )
k=1 s—1 s—1
t
k 1 T r
70’172,]01( )Kk;v§)7"'avg)7vlaov"'ao;l Zf Kk; 7v§))07"'5077)8503""0;1
- 2s—1 s—1 s—1
t
17Alizg§k)Kkawgl)a wgr)awlao, ',0,1,0,"' >0a1 5 )
k=1 1 1
t
1*/\s*29§k)Kk7wgl) gr),o ’Oawwoa"' )071;1 (23)
k=1 -1 -1
_ e ") . CY) ( .
A= [(arjao%j »TT 7"7; 20,00, 05 Arj)1m, ], [Tir(arjirvarjiw T vo‘r;‘)irvof ) vO’ATjir)nJrl,mr] (2.4)
2s 2s
1 1 1 1 1 1
A= [(C; )775 )5 C]( ))1,71(1)]7 [Ti(l) (Cgl‘()l)vfyj(‘l‘()l); j(,b()l))n(l)_;'_l p(l)] ©
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[(Cy) ; ’YJ(-T); C](T))l,m(r)]a [Tt <C§:()r) ; 7;;% ; C§:<)T) )m<r>+1’p§r>} (2.5)

1 2 1 2 3
B = [14, (b2jia; Byt Bsorys Bajia)1.as, o [Tia B3jias B phys Bty s B Bajia a3+ 3

1 r—1
[Tir,l(b(rfl)jir,l;6((7),1)3‘”717 e 76((7« 1))32, 1! B(T 1)ji,— 1)1 iy _ 1] (26)
B: [T’i (bT‘]’L 316(;) y T 7/6(;) 701"' 705B7'.]’L )1 q; ]
T ) Prgt, TItr /L Qig 2.7
Notes 2s @7

Bs:(l_Fj;Ov"'70717"'71707"'70;1)1,177
—_——— —— ——

T S S
t
_pl_01_Z(egk)+fl(k))Kk;ugl)+U§1)7'“ ()+'U§T),“LL1+'U1,0,"',0,[1,0,"'70;1 sy
Pt T T
i
—Ps —O0s _Z(egk) +f£k))Kk7Ug1) +’U§1)a"' 7Ugr) +’U,gr)a07"' aOMU’S +US;07"' a())ls;l
1)\ ® R w o w w0, 01 |
( 1= 291 1 1
2s—1
(1_>\ - g(k>Kk7wg1)7 ﬂUgT)va 707(")8707"' 7071 (28)
—— ———
s—1 s

1 1 1 1 1
B = (&5, 85" DJ)y ] [rson (53000500 DY ) a4y g0
. ) ) ) .
[(d§-’“>, 5§r)’ Dﬁ-’" )1,mm]s [Ti (d;-:m ) 5;:@ ; D](-:Bm >m<r>+1,qy>] (2.9)

U=0,n2,0,n3;-:;0,n,_1;V = m(l),n(l);m@),n(z);~-~ ;m(r)7n(r);(170);... :(1,0) 2.10)
_/_/ *
2s

X = Digs Qins Tins Ry 3Piy 1 Qi y s Tioy - 1

Y = Pi1)5 Qi) T;(0); R(l); C Py s Qi) S Ti(r) 5 R(T)§ (Oa 1)§ A (07 1) (2.11)

Provided

k k k i % i . .
J"g)f() ()’ )71};)7 5)7/1/]’1}“&)‘]>O;(]:1’...’8);(k’:17...77‘/‘);(7,:1’-..77«)

T
Re(pk)—l—Zu,(;) min Re
i=1

1<G<m®

A dW T
(ON . (@) : (
D; <5§i)>] > O,Re(ak—l—l)—i-ka | min Re |D

=1

Tl g L[ (@) 4 0 0
arg zil_[l[xjj -—asj) [1+(bmj) i ] <3 A; —Z( Yt Fw) |
s

j=1
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where Agk) is defined by (1.4).

Proof

First, we replace the polynomials S4' () in series with the help of (1.5). We interchange the orders of series and the
(z1,---,xs)-integrals. Next, we express the generalized hypergeometric function of one variable regarding of

generalized Kampé de Fériet function of s variables with the help of ([9], p.39, Eq. 30), and express this Kampé de
Fériet function regarding of H-function of s variables with the help of ([10], p.272, Eq. 4.7). Next, we express the H-
function of s-variables and the Gimel-function regarding of their respective Mellin-Barnes multiple integrals contour.
Now we change the order of the ¢;, n; and zj-integrals (i = 1,--- ,r;j =1,---,s) which is permissible under the
stated conditions. Finally, on evaluating the x ;-integrals , after algebraic manipulations; we obtain ( say I)

(—No)mg Anp Yk 1 /.H/'/ .H/
Kj! (2rw)r s Jp, Lo Jr, Lose

- TI T (8 + o) ¢
)

[Ny /M]

IR T
T= 07 ril

1= k=1 Ky=0

w(slv'” vsT) Hei(s ) C

’7J
i=1 H ((FJ + Zj:l N4

jzl

(k)
(p7+"1+2k NCRES D D D 1[u(>+v()éz+(uz+v1)nz) (1+UJ +Zk 1f Kk-"_Zz 1Y C1+Um])
J ()\ ++Zk 19 Kk+2 lvw Cz—l—wm])

Q.

) (OYED W 19] kHZZ 1 ])Q—w]n],l 1), (1_/’J Y ket E'”)KHE? 1 EZ)CZ minj, 151)
Hy | (bjay)! (2.12)

(0,131),(-p; — 05 — Sy (e f“”)K 3 @) 4+ oG~ (i — 00, 1 1)

Now we express the s-product of the H-functions of one variable occurring in the above expression regarding of their
respectives Mellin-Barnes integral contour and we interpret the resulting multiple integrals contour with the help of
(1.1) in term of the Gimel-function of (r + 2s)-variables, after algebraic manipulations, we obtain the theorem.

1. SpeciAL CASES

We consider the particular case studied by Gupta and Jain ([4], 9. 79-80, Eq. (3.1)) Taking s =r=2,l1 =l =t=1
in the result (2.1) and further reduce the general polynomial S4/ into Jacobi polynomials péaﬁ)( 1 —2z), the Gimel-
function of two variables into Appell’s function F3 and the generalized hypergeometric function pFg into the Bessel’s

function J,, with the help of following results ([13], p. 159, Eq. (1.6)), ([8] p.18, Eq. (2.6.3), (2.6.5)), we obtain the
following double integral after algebraic manipulations :

as 2
/ / H |:$Jp-j71 aj — T ) (1+b xj) :|P(Oé7ﬁ) (1 - QyTEI 62)F3(k17k27h17h27L lel ,2,'2.’172 )

L N(LT(1+01)T(1+02)a P1+U1a;2)z+(rz
Byl + Boxyt? 2 J, QW} dzidzs =
[Biay 2 ] [ 1 2 1dzo F e E O COAT g EOIT %)

" (=n)r(*T") (a+ B+n+Dr(yaT aF®)® (o0, .
Rl(a+1)g

R=0
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4. K. C Gupta and R Jain, A unified study of some multiple integrals, Soochow Journal

of Mathematics, 19(1) (1993), 73-81.

—zla71“
720452 (1-p1 — e1 Ry 11,0, £41,0,1,0), (1 — p2 — e2R; 0, u2,0, 12, 0,1) : (1 — k1, 1), (1 — ko, 1);
Blaéll .
Boah? .
albl (—U; O,O7 1, 1,0,0), (—,01 — 01 — elR; Uy, 07 11,1,07 1, 0), (—pQ — 092 — BQR;O,U27O,/,L2, 0, 1),
agba

(1-h1,), (1 = ho, 1); = =5 (1 = Ag, 1)5 (1 = Mg, 1)
: (3.1)
(1-1;1,1,0,0,0,0):(0,1) ; (0,1); (0,1),(0,1);(0,1);(0,1)

The validity conditions mentioned above are verified.

Remarks :
We obtain easily the same relations with the functions defined in section 1.
Gupta and Jain. [4] have obtained the same relations about the multivariable H-function.

IV. CONCLUSION

The importance of our results lies in their manifold generality. Firstly, given of unified multiple integrals with general
classes of polynomials, generalized hypergeometric function with general arguments utilized in this study, we can
obtain a large variety of single, double or multiple simpler integrals specializing the coefficients and the parameters in
these functions. Secondly by specializing the various parameters as well as variables in the generalized multivariable
Gimel-function, we get a several formulae involving a remarkably wide variety of useful functions ( or product of such
functions) which are expressible in terms of E, F, G, H, I, Aleph-function of one and several variables and simpler
special functions of one and several variables. Hence the formulae derived in this paper are most general in character
and may prove to be useful several interesting cases appearing in literature of Pure and Applied Mathematics and
Mathematical Physics.
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absolute value of the vector of poytinga can be obtained with the examination of the motion of specific electric field
energy and kinetic kinetic energy of the charges, concentrated in the single volumes of plasma. Is obtained wave of
equation for the plasma. The electrodynamics of dielectrics is examined and is obtained wave equation for them. Are
examined processes occurring in the long lines, filled with plasma or dielectrics and predicted new phenomenon
transverse plasma resonance in the limited nonmagnetized plasma. The use of transverse plasma resonance opens the
possibility of designing of the lasers of large power.
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[. INTRODUCTION

If we as the direction of propagation of electromagnetic (EM) wave in the free
space select axis Z, and the vector of electric field to direct along the axis X, the for
this component of field wave equation, obtained from Maxwell’s equations, will be
written down:

GZEX _i@ZEX
ox: ¢ ot?’

1
whereC = 7— - speed of light. whereg, and g,- dielectric and magnetic constant of
Eoly

vacuum.
The function satisfies this equation

Ex: EOx S n(a)t—kz) )
w
where k:E - wave number.

Eletromagnitnaya wave with its propagation transfers energy. The quantity of
energy, transferred by wave in one second, through the single area, normal to the
direction of propagation, is determined by the Poynting’s vector. This vector is formally
introduced as follows for the free space in the system of SI:

Author: e-mail: fedormende@gmail.com

© 2018 Global Journals

Global Journal of Science Frontier Research (F) Volume XVIII Issue VI Version I E Year 2018



Global Journal of Science Frontier Research (F) Volume XVIII Issue VI Version I E Year 2018

I = [ExH].

The relation of the absolute values of electrical and magnetic field in EM to
wave in the free space is determined by the wave drag of the free space Z,

E
H = %o
where
Ho
7 - |fo
0 &,

1 1 2
0 Ho
&

The average value of the acting function E =E, sin(ot-kz)is equal % The

average value of the absolute value of the Poynting’s vector will comprise for this case

1 2 1 2 1 /80 2

The transfer of energy EM by wave can be calculated by energy method.
The specific electric field energy, stored up per unit of volume, is determined by
the relationship
1 2
VVO = ? (90 EOX .
If EM wave moves with the speed of light C , that it will per unit time through
the single area, located normal to the propagation of wave, transfer the energy

1 /g 2
W =245 Eoo

The obtained value coincides with the value of the absolute value of the
Poynting’s vector(1.1).

[I.  ELECTRODYNAMICS OF PLASMO-LIKE MEDIA

By plasma media we will understand such, in which the charges can move
without the losses. To such media in the first approximation, can be related the
superconductors, free electrons or ions in the vacuum (subsequently conductors). In the
absence magnetic field in the media indicated equation of motion for the electrons takes
the form:

M = ek, (2.1)

© 2018 Global Journals
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whereM - electron mass, € - electron charge, E- the tension of electric field, V - speed
of the motion of charge.

In the work [9] it is shown that this equation can be used also for describing the
electron motion in the hot plasma. Therefore it can be disseminated also to this case.
Using an expression for the current density

j =nev (2.2)
from (2.1) we obtain the current density of the conductivity
- ne2 —
jL—WIE dt (2.3)

in relationship (2.2) and (2.3) the value of N represents electron density. After
introducing the designation of

Lk:nr:;2 (2.4)
we find
- 1.z
JLZTIE dt. (2.5)
k

In this case the value L, presents the specific kinetic inductance of charge
carriers [2-6]. Its existence connected with the fact that charge, having a mass, possesses

inertia properties. Pour on E=E,sinwt relationship (2.5) it will be written down for the

case of harmonics:

; 1 =
JL__aT_kEO coswt (2.6)

For the mathematical description of electro dynamic processes the trigonometric
functions will be here and throughout, instead of the complex quantities, used so that
would be well visible the phase relationships between the vectors, which represent
electric fields and current densities.

from relationship (2.5) and (2.6) is evident that j7,_ presents inductive current, since. its
T
>

If charges are located in the vacuum, then during the presence of summed
current it is necessary to consider bias current

phase is late with respect to the tension of electric field to the angle

i zgoo;,,ltzzgolgo coswt .

Is evident that this current bears capacitive nature, since. its phase anticipates

the phase of the tension of electrical to the angle%. Thus, summary current density will
compose [3-5]

» JE 1

JZ :807t+L7kJ.E dt,
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or
i,= we,—— EOCOSa)t (2.7)
JE 0 COLk .

If electrons are located in the material medium, then should be considered the
presence of the positively charged ions. However, with the examination of the properties
of such media in the rapidly changing fields, in connection with the fact that the mass
of ions is considerably more than the mass of electrons, their presence usually is not
considered.

In relationship (2.7) the value, which stands in the brackets, presents summary
susceptance of this medium o and it consists it, in turn, of the the capacitive o_and
by the inductive o the conductivity

O-Z:O-C—'_O-L:a)go_m .

Relationship (2.7) can be rewritten and differently:

2

J.=we, [1—2%} E, cosat,

where @,= - plasma frequency.

1
I—k‘c"o

And large temptation here appears to name the value
2
, 1
8*(60):6‘0(1 (;J:go
w k

By the depending on the frequency dielectric constant of plasma, that also is
made in all existing works on physics of plasma. But this is incorrect, since. this
mathematical symbol is the composite parameter, into which simultaneously enters the
dielectric constant of vacuum and the specific kinetic inductance of charges. It is clear

from the previous examination that the parameter &*(®) gives the possibility in one
coefficient to combine derivative and the integral of harmonic function, since they are
characterized by only signs and thus impression is created, that the dielectric constant
of plasma depends on frequency. It should be noted that a similar error is perfected by
such well-known physicists as Akhiezer, Tamm, Ginsburg [7-12].

This happened still and because, beginning to examine this question, Landau
introduced the determinations of dielectric constant only for the static pour on, but he
did not introduce this lopredeleniya for the variables pour on. Let us introduce this
determination.

If we examine any medium, including plasma, then current density (subsequently
we will in abbreviated form speak simply current) it will be determined by three
components, which depend on the electric field. The current of resistance losses there
will be synchronizedto electric field. The permittance current, determined by first-order
derivative of electric field from the time, will anticipate the tension of electric field on

© 2018 Global Journals
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T
the phase to 5 - This current is called bias current. The conduction current,

determined by integral of the electric field from the time, will lag behind the electric

T
field on the phase to 5 All three components of current indicated will enter into the

second Maxwell's equation and others components of currents be it cannot. Moreover all
these three components of currents will be present in any nonmagnetic regions, in which
there are losses. Therefore it is completely natural, the dielectric constant of any
medium to define as the coefficient, confronting that term, which is determined by the

derivative of electric field by the time in the second Maxwell's equation. In this case one
should consider that the dielectric constant cannot be negative value. This connected
with the fact that through this parameter is determined energy of electrical pour on,
which can be only positive.

Without having introduced this clear determination of dielectric constant,
Landau begins the examination of the behavior of plasma in the ac fields. In this case is
not separated separately the bias current and conduction current, one of which is
defined by derivative, but by another integral, is written as united bias current. It
makes this error for that reason, that in the case of harmonic oscillations the form of the
function, which determine and derivative and integral, is identical, and they are
characterized by only sign. Performing this operation, Landau does not understand, that
in the case of harmonic electrical pour on in the plasma there exist two different
currents, one of which is bias current, and it is determined by the dielectric constant of
vacuum and derivative of electric field. Another current is conduction current and is
determined by integral of the electric field. these two currents are antiphase. But since
both currents depend on frequency, moreover one of them depends on frequency
linearly, and another it is inversely proportional to frequency, between them competition
occurs. The conduction current predominates with the low frequencies, the bias current,
on the contrary, predominates with the high. However, in the case of the equality of
these currents, which occurs at the plasma frequency, occurs current resonance.

Let us emphasize that from a mathematical point of view to reach in the manner
that it entered to Landau, it is possible, but in this case is lost the integration constant,
which is necessary to account for initial conditions during the solution of the equation,
which determines current density in the material medium.

The obviousness of the committed error is visible based on other example.
Relationship (2.7) can be rewritten and differently:

Ly Ly
L*(a)): a)z_ :COZLkgo—l
w,

In this case also appears temptation to name this bending coefficient on the
frequency kinetic inductance.
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Thus, it is possible to write down:
J,=we*(w) E,coswt,
or

1

Jy=— ol (@) E, cosat .

But this altogether only the symbolic mathematical record of one and the same

relationship (2.7). Both equations are equivalent. But view neither £*(@)nor L*(®) by

dielectric constant or inductance are from a physical point. The physical sense of their
names consists of the following;:

o
e¥(w)=—2=
(@)= .
i.e. £*(w) presents summary susceptance of medium, divided into the frequency, and

L* (@)=

a)O'X

it represents the reciprocal value of the work of frequency and susceptance of medium.

As it is necessary to enter, if at our disposal are values £*(@w)and L*(®), and

we should calculate total specific energy. Natural to substitute these values in the
formulas, which determine energy of electrical pour on

1
We :EgoEg
and kinetic energy of charge carriers
1 .
W, =5 L jZ. (2.8)

Hence it follows that the summary specific energy, accumulated per unit of
volume of plasma is equal

1 1. .
VVZ:?EOE;+7LKJ§.

It is not difficult to show that in this case the total specific energy can be
obtained from the relationship of

1 d(ws*(w))

—_. 2 2.9
WZ_Z dw & (2:9)
from where we obtain
1 1 1 » 1 > 1. .
W 28E +2 a)LkE 780E0+7ij0 .

We will obtain the same result, after using the formula

a1
1 | oL * (o) 2
W, = K E
2_7 aa) 0"
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The given relationships indicate, that the specific energy EM of wave consists not
only of potential energy of electrical pour on, as we counted earlier, but into it it enters
still and kinetic energy of charge carriers.

With the examination of any media by our final task appears the presence of
wave equation. In this case this problem is already practically solved. Maxwell’s
equations for this case take the form:

_ J H
rOt E:_ﬂoﬂ'
— ) (2.10)
rot H :goiltzﬂ_lkjé dt

system of equations (2.10) completely describes all properties of nondissipative
conductors. From it we obtain

- 2H Ly
Z 4 IMOH=
rot rot H+ ¢, FRe +Lk H=0 (2.11)
For the case pour on, time-independent, equation (2.11) passes into the London

equation

rot rot H+H=0 ,
Ly

where ZIZ:IIL_!"— London depth of penetration.
0

Thus, it is possible to conclude that the equations of London being a special case
of equation (2.11), and do not consider bias currents on Wednesday. Therefore they do
not give the possibility to obtain the wave equations, which describe the processes of the
propagation of electromagnetic waves in the superconductors.

The wave equation in this case it appears as follows for the electrical field:

2 — —
E+& E=0 (2.12)

rot rot I§+,uogoW 3
k

The carried out examination showed that the dielectric constant of this medium
was equal to the dielectric constant of vacuum and this permeability on frequency does
not depend. The accumulation of potential energy is obliged to this parameter.
Furthermore, this medium is characterized still and the kinetic inductance of charge
carriers and this parameter determines the kinetic energy, accumulated on Wednesday.

Taking into account the fact that divE=Ofrom (2.12) we obtain wave equation
with the right side

PE_1PE g
B R G T

Solution of this equation will give the value of the unknown function.
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I1I. PHYSICAL PROCESSES IN THE PARALLEL RESONANT CIRCUIT

In order to show that the single volume of conductor or plasma according to its
electrodynamic characteristics is equivalent to parallel resonant circuit with the lumped
parameters, let us examine parallel resonant circuit. The connection between the

voltageU , applied to the outline, and the summed current |, which flows through this
chain, takes the form of
Notes

du 1
|2:|C+I L:CW'FEJ.U dt ,
du . . 1
where IC:CW - current, which flows through the capacity, and IthjU dt - current,

which flows through the inductance.
For the case of the harmonic stress U=U_ Sinwt we obtain

1
of Izz(a)C—wLJ U, cosawt , (3.1)

In relationship (3.1) the value, which stands in the brackets, presents summary

susceptance Oy, this medium and it consists it, in turn, of the capacitive O and by the
inductive 0 the conductivity
1

0,=0. +0'L=a)C——a)L

In this case relationship (3.1) can be rewritten as follows:

2

| :a)C[l—Z))gj U, cosat ,

where @)’ = 1 - the resonance frequency of parallel circuit.

“LC

And here, just as in the case of conductors, appears temptation, to name the value

C*(a)):C[l “ ]:C w%L (32)

by the depending on the frequency capacity. Conducting this symbol it is permissible
from a mathematical point of view; however, inadmissible is awarding to it the
proposed name, since. this parameter of no relation to the true capacity has and
includes in itself simultaneously and capacity and the inductance of outline, which do
not depend on frequency.

is accurate another point of view. Relationship (3.1) can be rewritten and differently:
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and to consider that the chain in question not at all has capacities, and consists only of
the inductance depending on the frequency

L _ L
(a)z ] ®’LC-1 "

L*(w)= (3.3)

2
600

But, just as C*(w), the value of L*(®) cannot be called inductance, since this is

the also composite parameter, which includes simultaneously capacity and inductance,
which do not depend on frequency.

Using expressions (3.2) and (3.3), let us write down:

l,=0C*(w) U,cosamt, (3.4)

or

I U,coswt . (3.5)

)
The relationship (3.4) and (3.5) are equivalent, and separately mathematically

completely is characterized the chain examined. But view neither C*(@)nor L*(®) by

capacity and inductance are from a physical point, although they have the same
dimensionality. The physical sense of their names consists of the following:

CH(@)="x,

i.e. C*(w) presents the relation of susceptance of this chain and frequency, and

1
L* (a)):a)o ’
X

it is the reciprocal value of the work of summary susceptance and frequency.

Accumulated in the capacity and the inductance energy, is determined from the
relationships

1

W, :§CU 2 (3.6)

0
W =5LI2. (3.7)

1
2
How one should enter for enumerating the energy, which was accumulated in the

outline, if at our disposal are C*(®)and L*(®)? Certainly, to put these relationships in
formulas (3.6) and (3.7) cannot for that reason, that these values can be both the
positive and negative, and the energy, accumulated in the capacity and the inductance,
is always positive. But if we for these purposes use ourselves the parameters indicated,
then it is not difficult to show that the summary energy, accumulated in the outline, is
determined by the expressions:

W—l do,

2
5=2 do Yo &%)
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1 do,

V\/zzé I U2, (3.8)
or
1 d| oC*(w
WZZQ [da)():l UOZ, (3.9)
or
1 d(a)L’:‘L(a)))
W=5 do U, (3.10)

If we paint equations (3.8) or (3.9) and (3.10), then we will obtain identical
result, namely:

W,=2CU LI

whereU, - amplitude of stress on the capacity, and |,- amplitude of the current, which

flows through the inductance.
If we compare the relationships, obtained for the parallel resonant circuit and for

the conductors, then it is possible to see that they are identical, if we make of
E,—»U,, j,—>1,, & —C and L, —» L. Thus, the single volume of conductor, with the

uniform distribution of electrical pour on and current densities in it, it is equivalent to
parallel resonant circuit with the lumped parameters indicated. In this case the capacity
of this outline is numerically equal to the dielectric constant of vacuum, and inductance
is equal to the specific kinetic inductance of charges.

A now let us visualize this situation. In the audience, where are located
specialists, who know radio engineering and of mathematics, comes instructor and he
begins to prove, that there are in nature of no capacities and inductances, and there is
only depending on the frequency capacity and that just she presents parallel resonant
circuit. Or, on the contrary, that parallel resonant circuit this is the depending on the
frequency inductance. View of mathematics will agree from this point. However, radio
engineering they will calculate lecturer by man with the very limited knowledge.
Specifically, in this position proved to be now those scientists and the specialists, who
introduced into physics the frequency dispersion of dielectric constant.

IV. TRANSVERSE PLASMA RESONANCE

Longitudinal mechanical Langmuir resonance is observed during the imposition
on the plasma of ac field in it. Physical understanding of the processes, proceeding in
the plasma made possible to open the previously unknown phenomenon, which taught
name transverse plasma resonance, for the first time described in the article [14].

Let us examine in more detail this phenomenon.

Is known that the plasma resonance is longitudinal. But longitudinal resonance
cannot emit transverse electromagnetic waves. However, with the explosions of nuclear
charges, as a result of which is formed very hot plasma, occurs electromagnetic
radiation in the very wide frequency band, up to the long-wave radio-frequency band.
Today are not known those of the physical mechanisms, which could explain the
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appearance of this emission. On existence in the nonmagnetized plasma of any other
resonances, except Langmuir, earlier known it was not, but it occurs that in the
confined plasma the transverse resonance can exist, and the frequency of this resonance
coincides with the frequency of Langmuir resonance, i.e., these razonansy are
degenerate. Specifically, this resonance can be the reason for the emission of
electromagnetic waves with the explosions of nuclear charges.

Fig. 1: The two-wire circuit, which consists of two ideally conducting planes

For explaining the conditions for the excitation of this resonance let us examine
the long line, which consists of two ideally conducting planes, as shown in Fig 1.

Linear (falling per unit of length) capacity and inductance of this line without
taking into account edge effects they are determined by the relationships:

b
CO:‘E‘OE

a
LozﬂoB :

. . . o . b
Therefore with an increase in the length of line its total capacitance szgoaz

. a_ . . .
and summary inductance L, =ﬂoEZ increase proportional to its length.

If we into the extended line place the plasma, charge carriers in which can move
without the losses, and in the transverse direction pass through the plasma the current

| , then charges, moving with the definite speed, will accumulate kinetic energy. Let us
note that here are not examined technical questions, as and it is possible confined
plasma between the planes of line how. In this case only fundamental questions, which
are concerned transverse plasma resonance in the nonmagnetic plasma, are examined.
Since the transverse current density in this line is determined by the relationship

I

that summary kinetic energy of the moving charges can be written down

1 m 2 1 m EIZ

€7D e 4 =5 ne bz (4.1)
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Relationship (4.1) connects the kinetic energy, accumulated in the line, with the
square of current; therefore the coefficient, which stands in the right side of this
relationship before the square of current, is the summary kinetic inductance of line.

m a
ks = ne bz (4.2)
Thus, The value
m
L =" 4.3
“ ne’ (*3)

presents the specific kinetic inductance of charges. Relationship (4.3) is obtained for
the case of the direct current, when current distribution is uniform.

Lo agz

_— € bdZ a - bdZ 8_0
B —_—l a Lk bz G a Q,r) L.
2

Fig. 2:a - the equivalent the schematic of the section of the two-wire circuit

06 - the equivalent the schematic of the section of the two-wire circuit, filled with
nondissipative plasma;

B - the equivalent the schematic of the section of the two-wire circuit, filled with
dissipative plasma.

Subsequently for the larger clarity of the obtained results, together with their
mathematical idea, we will use the method of equivalent diagrams. The section, the
lines examined, long dz can be represented in the form the equivalent diagram, shown
in Fig. 2 (a).

From relationship (4.2) is evident that in contrast to C; and L,the value L,

with an increase in Z does not increase, but it decreases. Connected this with the fact
that with an increase in Z a quantity of parallel-connected inductive elements grows.
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The equivalent the schematic of the section of the line, filled with non dissipative

plasma, it is shown in Fig. 2(6). Line itself in this case will be equivalent to parallel
circuit with the lumped parameters:

C &0z

)

a
_La
" bz

in series with which is connected the inductance

L

adz
Ho—p -
But if we calculate the resonance frequency of this outline, then it will seem that
this frequency generally not on what sizes depends, actually:

, 1 1 née

“rTCcL” &Lk, &m’

Is obtained the very interesting result, which speaks, that the resonance
frequency macroscopic of the resonator examined does not depend on its sizes.
Impression can be created, that this is plasma resonance, since. the obtained value of
resonance frequency exactly corresponds to the value of this resonance. But it is known
that the plasma resonance characterizes longitudinal waves in the long line they, while
occur transverse waves. In the case examined the value of the phase speed in the

direction Z is equal to infinity and the wave vector k=0.

In this case the wave number is determined by the relationship:

2 2
) w
k2 :Cz(l—w’;j (4.4)
and the group and phase speeds
2
0]
ngcz(l_wgJ (4.5)
2
V2= © (4.6)

2
where C:( j - speed of light in the vacuum.

080

For the present instance the phase speed of electromagnetic wave is equal to
infinity, which corresponds to transverse resonance at the plasma frequency.
Consequently, at each moment of time pour on distribution and currents in this line
uniform and it does not depend on the coordinate Z, but current in the planes of line in
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the direction Z is absent. This, from one side, it means that the inductance L; will not
have effects on electrodynamic processes in this line, but instead of the conducting
planes can be used any planes or devices, which limit plasma on top and from below.
From relationships (4.4), (4.5) and (4.6) is evident that at the point @=w, occurs
the transverse resonance with the infinite quality. With the presence of losses in the
resonator will occur the damping, and in the long line in this case K,#0, and in the line

will be extended the damped transverse wave, the direction of propagation of which will
be normal to the direction of the motion of charges. It should be noted that the fact of
existence of this resonance is not described by other authors.
Before to pass to the more detailed study of this problem, let us pause at the
energy processes, which occur in the line in the case of the absence of losses examined.
Pour on the characteristic impedance of plasma, which gives the relation of the
transverse components of electrical and magnetic, let us determine from the relationship:

7- Ey _ﬂoa)_z 1 605 -
R A L I

X

Ho

0

where Z,= - characteristic (wave) resistance of vacuum.

The obtained value Z is characteristic for the transverse electrical waves in the

waveguides. It is evident that when w— ), then Z—w, and Hy—>0. When @ ;@p of

in the plasma there is electrical and magnetic component of field. The specific energy of
these pour on it will be written down:

1 1
We 4 :Ego E02y+§ll'l0H§X

2
P

@
Thus, the energy, concluded in the magnetic field, in (1—2] of times is less than
@

the energy, concluded in the electric field. Let us note that this examination, which is
traditional in the electrodynamics, is not complete, since. in this case is not taken into
account one additional form of energy, namely kinetic energy of charge carriers. Occurs
that pour on besides the waves of electrical and magnetic, that carry electrical and
magnetic energy, in the plasma there exists even and the third - kinetic wave, which
carries kinetic energy of current carriers. The specific energy of this wave is written:

1

1 11 o’
A Ei=Sa4ED.

We==Lyjog==——
K 2 k JO 2 a)Z Lk
Thus, total specific energy is written as

1 1 1 .
WE,H,j:égoEgy"‘éﬂngx"'éLkJs :

Thus, for finding the total energy, by the prisoner per unit of volume of plasma,

calculation only pour on E and H it is insufficient.
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At the point of w=m, are carried out the relationship:
W, =0
W =W,

i.e. magnetic field in the plasma is absent, and plasma presents macroscopic
electromechanical resonator with the infinite quality, resounding at the frequency @p.

Since with the frequencies of ; of the wave, which is extended in the plasma, it
bears on itself three forms of the energy: electrical, magnetic and kinetic, then this wave
can be named [elektromagnitokineticheskoy]. Kinetic wave is the wave of the current

density Izljl'j E dt. This wave is moved with respect to the electrical wave the angle
k

Vs
>

Until now, the physically unrealizable case has been considered, when there are
no losses in the plasma, which corresponds to an infinite Q-factor of the plasma
resonator.If losses are located, moreover completely it does not have value, by what
physical processes such losses are caused, then the quality of plasma resonator will be
finite quantity. For this case Maxwell’s equation they will take the form:

_ o H
rot E:_'UOﬁ
AE 1 o
rot H:Gp.ef E+8Oﬂ+TkIE dt

The presence of losses is considered by the term O'p.eflé, and, using near the
conductivity of the index ef , it is thus emphasized that us does not interest very
mechanism of losses, but only very fact of their existence interests. The value o4
determines the quality of plasma resonator. For measuring o4 should be selected the

section of line by the length Z,, whose value is considerably lower than the wavelength
in the plasma. This section will be equivalent to outline with the lumped parameters:

b
C=80?Z° (4.8)

a
G=Gp.ef b;O (4.10)

where G - conductivity, connected in parallel C and L.

Conductivity and quality in this outline enter into the relationship:

1 |C
oL E
Q, VL
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from where, taking into account (4.8 - 4.10), we obtain

1 g
O =] (4.11)
pd Qp Lk

Thus, measuring its own quality plasma of the resonator examined, it is possible
to determine o . Using (4.2) and (4.11) we will obtain

é H
“Ho ot

- 1 (g = OE 1 .-
The equivalent the schematic of this line, filled with dissipative plasma, is
represented in 3 (B).

rot E =
(4.12)

Let us examine the solution of system of equations (4.12) at the point w=,, in

this case, since

we obtain

These relationships determine wave processes at the point of resonance.
If losses in the plasma, which fills line are small, and strange current source is
connected to the line, then it is possible to assume:

rot E=0
1 [ = F6E 1 .. . (4.13)
Qip rk E+€Oﬂ+TkIE dt_JCT

where Jo; - density of strange currents.

After integrating (7.13) with respect to the time and after dividing both parts to,
we will obtain

@, 0E ’E 17 iy
Qp dt ot g Ot

> E+ (4.14)

if we (4.2) integrate over the surface of normal to the vector of and to designate
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©, OB P 17|\

1
. 4.1
Q Ot ot & Ot (419)

2
o, B+

where | .; - strange current.

Equation (4.15) is the equation of harmonic oscillator with the right side,
characteristic for the two-level lasers, which opens the possibility of designing of the
lasers of large power.

V. ELECTRODYNAMICS OF THE DIELECTRICS

Let us examine the simplest case, when oscillating processes in atoms or
molecules of dielectric obey the law of mechanical oscillator [15].

(ﬁ—a)zjrm:EE, (5.1)
m m

wherel | - deviation of charges from the position of equilibrium, S - coefficient of

elasticity, which characterizes the elastic electrical binding forces of charges in the
atoms and the molecules. Introducing the resonance frequency of the bound charges

we obtain from (5.1):

r = ¢E (5.2)
RV T :
m me” - o))

Is evident that in relationship (5.2) as the parameter is present the natural
vibration frequency, into which enters the mass of charge. This speaks, that the inertia
properties of the being varied charges will influence oscillating processes in the atoms
and the molecules.

Since the general current density on medium consists of the bias current and
conduction current

rotH:jz=5088|tE+nev,

that, finding the speed of charge carriers in the dielectric as the derivative of their
displacement through the coordinate

or_ e oE
v=—Mm—_
ot m(e® —a)é) ot’

from relationship (5.2) we find

. oE B 1 oE
0 ot Lkd (a)z—a)oz) ot

rotH = jZ = (5.3)
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Let us note that the value
m
I‘kd “he

presents the kinetic inductance of the charges, entering the constitution of atom or
molecules of dielectrics, when to consider charges free. Therefore (5.3) let us rewrite in

the form:
Notes

1 oE
oLy (@° —wy’) | Ot

rotH:jz:gO 1-

Since the value

1 _

(goLkd ) "

it represents the plasma frequency of charges in atoms and molecules of dielectric, if we
consider these charges free, then relationship (9.4) takes the form:

2
. 0 oE
rotH = j; = g,| 1- ——— : (5.5)
(0" —w,") | ot
It is possible to name the value
2
. O g
g (w)=¢g,| 1-——"—< (5.6)
(a) — )

by the effective dielectric constant of dielectric and it depends on frequency. But this
mathematical parameter is not the physical dielectric constant of dielectric, but has
composite nature. It includes three those not depending on the frequency of the value:
electrical constant, natural frequency of atoms or molecules and plasma frequency for
the charge carriers, entering their composition, if we consider charges free.

Let us examine two limiting cases:

a) If @ << @, then from (5.6) we obtain

2

@, \OE
w’ ot

rotH =j; =¢,| 1+ (5.7)

In this case the coefficient, confronting the derivative, does not depend on
frequency, and it presents the static dielectric constant of dielectric. As we see, it
depends on the natural frequency of oscillation of atoms or molecules and on plasma
frequency. This result is intelligible. Frequency in this case proves to be such low that
the charges manage to follow the field and their inertia properties do not influence
electrodynamic processes. In this case the bracketed expression in the right side of
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relationship (5.7) presents the static dielectric constant of dielectric. As we see, it
depends on the natural frequency of oscillation of atoms or molecules and on plasma
frequency. Hence immediately we have a prescription for creating the dielectrics with
the high dielectric constant. In order to reach this, should be in the assigned volume of
space packed a maximum quantity of molecules with maximally soft connections
between the charges inside molecule itself.

b) The case is exponential (M >> @), in this case

2

@, |OE
G

rotH = jy =y 1-

and dielectric became conductor (plasma) since. the obtained relationship exactly
coincides with the equation, which describes plasma.

One cannot fail to note the circumstance that in this case again nowhere was
used this concept as polarization vector, but examination is carried out by the way of
finding the real currents in the dielectrics on the basis of the equation of motion of
charges in these media. In this case in this mathematical model as the initial electrical
characteristics of medium are used the values, which do not depend on frequency.

From relationship (5.5) is evident that in the case of fulfilling the equality of

@ = @,, the amplitude of fluctuations is equal to infinity. This indicates the presence of

resonance at this point. The infinite amplitude of fluctuations occurs because of the fact
that they were not considered losses in the resonance system, in this case its quality was
equal to infinity. In a certain approximation it is possible to consider that lower than
the point indicated we deal concerning the dielectric, whose dielectric constant is equal
to its static value. Higher than this point we deal already actually concerning the metal,
whose density of current carriers is equal to the density of atoms or molecules in the
dielectric.

Now it is possible to examine the question of why dielectric prism decomposes
polychromatic light into monochromatic components or why rainbow is formed. For this
the phase speed of electromagnetic waves on Medium must depend on frequency
(frequency wave dispersion). Let us add to (5.5) the first Maxwell equation:

2

oH @ oE
rOtE =—u,—; rotH=¢g,| 1-——— ,
ot (0" —w,") | ot
from where we immediately find the wave equation:
2 2
o, \OE

VZE = py,| 1- (5.8)

o’ - ) ot*
If one considers that
1
ILlogO = ? ;

wherec - the speed of light, then is easy to see the presence in dielectrics of frequency
dispersion. But the dependence of phase speed on the frequency is connected not with
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the dependence on it of physical dielectric constant. In the formation of this dispersion
it will participate immediately three, which do not depend on the frequency, physical
quantities: the self-resonant frequency of atoms themselves or molecules, the plasma
frequency of charges, if we consider it their free, and the dielectric constant of vacuum.

Let us accept that JIVE =0 | then from (5.8) we obtain

0’E 1 . \0E
= 1 - Notes

0z | o' -w))ot®

This equation is reduced to the standard form

O°E 1 0°E

0z v ot

if we place the velocity of propagation EM of wave in the dielectric
C

Vy =

2
1_a)¢
2_
" — w,

Let us show that the equivalent the schematic of dielectric presents the

sequential resonant circuit, whose inductance is the kinetic inductance L, , and

capacity is equal to the static dielectric constant of dielectric minus the capacity of the
equal dielectric constant of vacuum. In this case outline itself proves to be that shunted
by the capacity, equal to the specific dielectric constant of vacuum. For the proof of this

let us examine the sequential oscillatory circuit, when the inductance L and the
capacity C are connected in series.

The connection between the current |., which flows through the capacity C,

and the voltage of U, applied to it, is determined by the relationships:

1
U.==[l_.dt,
C CI C
du
| . =C—<. 5.10
c at (5.10)
This connection will be written down for the inductance:
1
I L= IIU Ldt 5
di
U =L—=t.
dt

If the current, which flows through the series circuit, changes according to the
law | =l,SNwt then a voltage drop across inductance and capacity they are
determined by the relationships
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U, =owll,cosat,

1
UC:—Elocoswt,

and total stress applied to the outline is equal

1
U.=| woL——— |l ,cosmt .
(o2

In this relationship the value, which stands in the brackets, presents the
reactance of sequential resonant circuit, which depends on frequency. The stresses,
generated on the capacity and the inductance, are located in the reversed phase, and,
depending on frequency, outline can have the inductive, the whether capacitive
reactance. At the point of resonance the summary reactance of outline is equal to zero.

It is obvious that the connection between the total voltage applied to the outline
and the current, which flows through the outline, will be determined by the relationship

| (5.11)
1) ot
o| oL ———
wC
The resonance frequency of outline is determined by the relationship
o = 1
° JLc’
therefore let us write down
C oU
I . = (5.12)
@ ot
1-—
Wy

Comparing this expression with relationship (5.12) and (5.10) it is not difficult to
see that the sequential resonant circuit, which consists of the inductance L and

capacity C, it is possible to present to the capacity of in the form dependent on the
frequency

C
— (5.13)

(0]
1-—
2

C(w) =

The inductance is not lost with this idea, since it enters into the resonance

frequency of the outline @,. Relationships (5.12) and (5.11) are equivalent.
Consequently, value C(O)) is not the physical capacitance value of outline, being the

certain composite mathematical parameter.
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Relationship (5.11) can be rewritten and differently:

1 v,
L(a)2 —0)02) ot

and to consider that
1

L(a)2 —a)oz) '

Is certain, the parameter C(w), introduced in accordance with relationships

(5.13) and (5.14) no to capacity refers.
Let us examine relationship (9.12) for two limiting cases:

C(w)=- (5.14)

c) When @ << @,, we have

I :CaLJ—Z.
ot

This result is intelligible, since. at the low frequencies the reactance of the
inductance, connected in series with the capacity, is considerably lower than the
capacitive and it is possible not to consider it.

The equivalent the schematic of the dielectric, located between the planes of long
line is shown in Fig. 3

© 2018 Global Journals
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a m=egr ) Lugp

- bdz CUZpd bdz
6 ==& P e
23
adz
g_/YYV\
Lia—2
bdz
B = £o _b(;z
2
& ij _bdz
T wﬂ a
jo)

Fig. 3: a- equivalent the schematic of the section of the line, filled with dielectric, for

the case @, @y

0 - equivalent the schematic of the section of line for the case @jj @y

B - the equivalent the schematic of the section of line for entire frequency band.

d) When @ >> @, We have

_ 1 oUs
w’L ot

Taking into account that for the harmonic signal

oU 5
—==—p [U.dt,
ot U

we obtain from (5.2):

1
I, =—JU.dt.
=TI,

(5.15)
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In this case the reactance of capacity is considerably less than in inductance and
chain has inductive reactance.

The carried out analysis speaks, that is in practice very difficult to distinguish
the behavior of resonant circuits of the inductance or of the capacity. For
understanding of true design of circuits it is necessary to remove its amplitude and
phase response in the range of frequencies. In the case of resonant circuit this
dependence will have the typical resonance nature, when on both sides resonance the
nature of reactance is different. However, this does not mean that real circuit elements:
capacity or inductance depend on frequency.

In Fig. 3 a and 5 6 are shown two limiting cases. @/ ®,, when the properties

of dielectric correspond to conductor; @jj@, , when - to dielectric with the static
dielectric constant

2
w
£=go| 1+
@
0

Thus, the use of a term “dielectric constant of dielectrics” in the context of its
dependence on the frequency is not completely correct. If the discussion deals with the
dielectric constant of dielectrics, with which the accumulation of potential energy is
connected, then correctly examine only static permeability, which is been the constant,
which does not depend on the frequency. Specifically, it enters into all relationships,
which characterize the electrodynamic characteristics of dielectrics.

Application of such new approaches most interestingly precisely for the
dielectrics. Then each connected pair of charges is a separate unitary unit with its
individual characteristics, and its interaction with the electromagnetic field (without
taking into account the connections between the pairs) is strictly individual. Certainly,
in the dielectrics not all dipoles have different characteristics, but there are different
groups with similar characteristics, and each group of bound charges with the identical
characteristics will resound at its frequency. Moreover the intensity of absorption, and
in the excited state and emission, at this frequency will depend on a relative quantity of
pairs of this type. Therefore it is possible to introduce the appropriate partial
coefficients. Furthermore, these processes will influence the anisotropy of the dielectric
properties of molecules themselves, which have the specific electrical orientation in
crystal lattice. By these circumstances is determined the variety of resonances and their
intensities, which is observed in the dielectric media. With the electric coupling between
the separate groups of emitters the lines of absorption or emission can be converted into
the strips. Such individual approach to the types of the connected pairs of charges is
absent from the available theories.

Let us emphasize the important circumstance, which did not receive thus far
proper estimation. In all relationships for any material media (conductors and
dielectrics) together with the dielectric and magnetic constant figures the kinetic
inductance of the charges, which indicates not less important role of this parameter.

In the works [3-6] the role of the kinetic inductance of charges in the
electrodynamic processes, which occur in the conductors and the plasmo-like media is in
sufficient detail opened, but the role of this parameter in the electrodynamics of
dielectrics is not opened. This parameter in the electrodynamics of dielectrics plays not
less important role, than in the electrodynamics of conductors. In this division the
electrodynamics of dielectrics taking into account the kinetic inductance of the charges,
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which form part of their atoms or molecules is examined. This most important question
fell out from the field of the sight of scientists, and this article completes this deficiency.
Let us emphasize this important circumstance, which did not receive thus far proper
estimation. In all relationships for any material media (conductors and dielectrics)
together with the dielectric and magnetic constant figures the kinetic inductance of the
charges, which indicates not less important role of this parameter.

VI. CONCLUSION

In the article are examinednew approaches to the solution of the problem of the
propagation of electrical energy fluxes in the material media and the long lines it is
examined the electrodynamics of plasma and shown that the absolute value of the
vector Of poytinga can be obtained with the examination of the motion of specific
electric field energy and kinetic kinetic energy of the charges, concentrated in the single
volumes of plasma. Is obtained wave of equation for the plasma. The electrodynamics of
dielectrics is examined and is obtained wave equation for them. Are examined processes
occurring in the long lines, filled with plasma or dielectrics and predicted new
phenomenon transverse plasma resonance in the limited nonmagnetized plasma. The use
of transverse plasma resonance opens the possibility of designing of the lasers of large
power.
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On A Subclass of Certain Convex Harmonic
Ret Univalent Functions Related to Q-Derivative

Hamid Shamsan *& S. Latha °

Abstract- We define and investigate a new class of harmonic functions defined by q -derivative. We give univalence
criteria and sufficient coefficient conditions for normalized g -harmonic functions that are convex of order f,0 <
B < 1. We obtain coefficient inequalities, extreme points distortion bounds, convolution and convex combination
condition, and covering theorems for these functions. Further, we obtain the closure property of this class under integral
operator.

Keywords: harmonic functions, q-derivative, convex functions, convolution, sense-preserving, univalent.
[. INTRODUCTION

Harmonic functions are famous for their use in the study of minimal surfaces and also play
important roles in a variety of problems in applied mathematics (e.g. see Choquet [2], Dorff
[4], Duren [5]). A continuous complex-valued function f = u + iv defined in a domain ¥ C C
is a harmonic in & if u and v are real harmonic in &. We call & the analytic part and g the
co-analytic part of f. In any simply connected domain we can write f = h+ g, where g and h
are analytic and g denotes the function z — @ Clunie and Sheil-Small [3] pointed out that

a necessary and sufficient condition for f to be locally univalent and sense preserving in & is

that |1/ (z)| > |¢'(z)| in 2. Denote by H the class of functions f of the form

hz)=z+ Y ad, g =Y b, |b|<1, (1)
k=2 k=1

that are harmonic univalent and sense-preserving in the unit disk % = {z:z€ C, |z] < 1} for
which f(0) = £;(0) — 1 =0.

We note that the family H of orientation preserving, normalized harmonic univalent functions
reduces to the well known class S of normalized univalent functions in %/, if the co-analytic part

of f is identically zero, thatis g = 0. For 0 < 8 < 1, Let Ky (3) be the subclass of H consisting

conforme et dfinie au moyen de fonctions harmoniques, Bull. Sci. Math., 89(1945),

156-165.

of harmonic convex functions of order 3. We further denote by K7 () the subclass of Ky ()

2. G. Choquet, Sur un type de transformation analytique gnralisant la reprsentation

such that the functions /4 and g in f = h+ g are of the form
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that are harmonic univalent and sense-preserving in the unit disk = {z:z€ C, |z| < 1} for
which f(0) = f(0) — 1 =0.

We note that the family H of orientation preserving, normalized harmonic univalent functions
reduces to the well known class S of normalized univalent functions in %/, if the co-analytic part
of f is identically zero, that is g = 0. For 0 < 8 < 1, Let Ky () be the subclass of H consisting
of harmonic convex functions of order 3. We further denote by K7 () the subclass of Ky ()

such that the functions 4 and g in f = h+ g are of the form
hz)=z-Y lal, g ==Y |blt, || <1 )
k=2 k=1

Jackson[7] initiated g-calculus and developed the concept of the g-integral and g-derivative.

For a function f € S given by (1) and 0 < g < 1, the g-derivative of f is defined by

Definition 1.1.
f(@)—f(g2)
s 2 #£0,
duf(z)=¢ 79 . where (0<g<1) 3)
f’(O), z=0.

Equivalently (3), may be written as

(o)

(@) =1+ Y Mgad ™, 20

k=2
where
1—qk
=0 q# 1
[k]q = !
k, q=1

Note that as ¢ — 1, [k], — k.

As aright inverse, Jackson[6] presented the g-integral of a function f as

(o)

| rde=2(1-9) Y ¢z
0 k=0

k

provided that the series converges. For a function f(z) = z, we note that

Z [P K+l B
/Of(l‘)dqt—/o thdgt = k1, (k#£—1)

and
k+1

B 2 J i z 71 z J
)d,t = — — £)dt,
Jm J, SOdgt = lim ket 1), k+l /of()

© 2018 Global Journals

0

"182-¢¢2 ‘(6061)9% ‘ysnquipy

"00G TeA0y ‘suel], ‘10jerodo 9OULISJJIP UIRIIAD ' pue suonounj-b uQ ‘uosyper g ' L



Notes

where [; f(¢)dt is the ordinary integral.

The Jacobian of f by g-derivative is given by

J1(2) = |94h(2)|” — 1948 (2)|?
The mapping z — f(z) is locally one-to-one if J¢(z) # 0 in % . Also the converse is true for
harmonic mappings, and therefore z — f(z) is locally one-to-one and sense preserving if, and
only if, [9gh(z)| > |9,8(2)|-
[I. MAIN RESULTS

Definition 2.1. Let f : R> — R be a continuous function of two variables and 0 < q < 1, the

partial g-derivatives at (x,y) € R? can be defined as follows

9gf(xy) _ [flgx.y)—f(xy)
d4x x(g—1) ’
9gf (%) _ flrgy)—f(x.y)
Iy yg=1) 7

and

Igf(xy) _ f(gx,qy)—f(gx.y)—f (x,qy)+f(x.y)
Jgxdgy xy(g—1)? ’

()

The function f : R*> — R is said to be partially g-differentiable on R? if % 3y

S
% exist for all (x,y) € R%. We can similarly define higher order partial q-derivatives.

For 0 < B < 1, let Ky(B,q) denote the subclass of H consisting of g-harmonic convex func-

tions of order f3.

Definition 2.2. A function f of the form (1) is said to be in the class Kg(B,q) B,0< B < 1, for
lzZl=r<1if

aj% {e (970 } = 1m { aaqe tog (f(r le))}

R <Aq|lnq|z8qh(z)+lq|lnqzz93h(z)+lq1nq|zc9qg(z)+lq|lnq|z28ng(z)> -5
= RKe —_ —F>
(1—q)zd4h(z) — (1 — q)z0,8(2)

where Ay = Zfzo%!m, Ag—lasqg—17,z=re® 0<0<2n, andd,f = th—i—%.

Theorem 2.3. Let f = h+ g be given by (1). If

i( ¢ [AqlIng|[K];— B(1—q)] aal [Klg [Aq|1nq|[K]g + B (1 —q)] \bk|) <2, 9

AglIng| =B (1—¢q) AglIng| —B(1—q)
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wherexqzz;;o%, Ay —lasg—1",a,=1,0<B<1land0<q<1. Then fis
g-harmonic univalent in %, and f € Ky (B,q).
Proof. Note first that

= [Klg [lﬂlnq[[k]q—ﬁ(l —Q)]

Iyh(z mk ark_1>1—°°ka>1— a

Notes

“ (K], [Ag]Ing|[K]y + B (1 —
Zg 2yl ing| — B(1 5

Aoy > X Kol > Y Klglax ! > 198(2)].
k=1 k=1

So that f is locally univalent and sense-preserving in %/. If g = 0, the univalence of f will
follow from its starlikeness. Otherwise if 71,20 € %, z1 # z2. Since % is simply connected and

convex, we have z(t) = (1 —t)z; +1zp € %, where 0 <t < 1. So we can write

f(z2) = f(z1) = /01 [(Zz—Zl)aqh(z(f))+(22—Zl)aqg(2(f))] dyt.

Therefore
flz2) — f(z1) n-U5 s
ReE2 LA /()Relah(())JrZz_Zl& (())]dqt
6
>/O [Red h(z(1)) — |9,8(2(1))|] dyt. ©
Moreover
Red,h(z }8qg )’ > Red,h(z i k]| bx|
k=1
>1- f[kmm - i[qu\bk\
k=2 k=1
& [Kg [Agling|[kly = B(1—q)] PR - [klg [Aq| Ing|[k]q +B(1—q)]
2L g B9 ¥R Aimg-pa-g
(7

>0, by(5).
Hence (6) and (7) leads to the univalence of f.

Now we show that f € Ky (f3,q). It suffices to show that ;—qe {arg (;—qef(reie)>} >B,0<
q q
B<1,0<60<2mand0<r<I1.

Using the fact that Rew > f if and only if |1 — B+ | > |1 + B — o/, it suffices to show that

[A(z) +(1=B)B(2)| - |A(z) = (1+B)B(2)| = 0, ®)

© 2018 Global Journals



where A(z) = Ay|Ing|z9,h(z) + A4|Inq|2°9; h(z) + Ay|Ing|20,8(2) + Ay|Ing|z202 ¢ (2)

and B(z) = (1 —q)z9,h(z) — (1 — q)zd,g(z). Substituting for A(z) andB(z) in (8), we get

[A(z) + (1= B)B(z)| — |A(z) — (1+ B)B(2)]|

= ‘(;Lq| Ing|+ (1= B)(1—q))29;h(z) + Ag| Ing|z>0; h(z) + (Ag|Ing| + (1 — B)(1 — q)) 2048(z) + Ag| lnq|zzang(z)’

Notes

- ’(/L,I Ing| = (1+B) (1~ ¢))20,h(z) + Ag|Ing|2® 07 h(z) + (Ag|Ing| + (1+ B)(1 — q)) 2048 (2) + Aq| 1nq|z293g(2)}

‘( q+Bq— ﬁ+lllnq|+1z+2 ¢ Ag|Ing|[Kly — g+ Bq— B+ 1)z
k=2

+

[ ngk

k=1

—|(g+Bg— [3+/1|1n61|+1z+2 (AglIng|[Klg+q+Bg—B —1)axd*
k=2

[kl (Aq|Ing|[K]q +q — Bg+ B — 1) biz*

[ agki

+

k=1

=

> (—q+Bg—B+AglIng|+1)[z] = Y [Kly (A Ing|[k]y — g+ Bg— B + 1) |ax||"|

k=2

=)

=Y [Klg (Ag|Ing|[klg +q — Bg+B — 1) [bellk| + (g + Bg — B + Aq|Ing| + 1)[z|
k=1

[Klg (Aq|Ing|[k]g — g — Bg+ B + 1) byz

= o

— Y Ky (Ag|Ing[[klg +q+Bg— B — 1) larl || = Y [Klg (Aq|Ing|[K]lg — g — Bg + B +1) byt

k=2 k=1
e MRy ng,~BO—g)]
~ 203, /tng| - B(1 q>}|z|{1 e e
o [klg [Aq|Ing|[k]g + B(1—g)]
L el

- AglIng| —B(1—q)

2, |Ing| — B(1—q) |z|{ (i aAgIndlikly —FU1 —q)],

Mz

= k|1nq| B(1—q)

The starlike harmonic mappings

o Wy lylnglky B )] & Ky Ulingl Ky + B0 —q)]__
fO =t Y = g =Bl - " TE T Amg-Bli—q ¥

l |lnq|[ ] +B(1—q)] |bk|> } >0, by(5).

)

€))
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where Y17 5 [xk| + X0, [yk| = 1, show that the coefficient bound given by (5) is sharp.

Therefore

Wyl ~ B —)], | Wallnally+BU-0)] N a &
kzl( AqlIng| —B(1—q) ol + Ag|Ing| — B(1—q) |bk|> _1+k§.2‘ k|+k§,2|yk|—2-

Hence f € Ky(B,q).

Note that when 8 = 0 in the above theorem, we get the following corollary

Corollary 2.4. Let f = h+g be given by (1). If

Z (Jax| +[bi]) < (10)

where ay = 1 and 0 < g < 1. Then f is g-harmonic univalent in %, and | € Kg(q).

Special choices, B = b; =0, and as ¢ — 1~ yield the following result, proved by Avci and
Zlotkiewicz [1]

Corollary 2.5. Let f = h+g be given by (1). If

o>}

Z (lax| +1be]) < (1D

where ay = 1 and by =0, Then f is harmonic univalent in %, and f € Kg.

As g — 17 and for we get the following result, proved by J. M. Jahangiri [8]

Corollary 2.6. Let f = h+g be given by (1). If

y (HEZB) ) D) ) <o (12)
¥ (“Fplat+ S ) <2

where a; =1, 0 < B < 1 Then f is g-harmonic univalent in % , and f € Kg(B)..

Theorem 2.7. Let f = h+3 be given by (2). Then f € Kz(B,q) if and only if

|ag | +

= (k] [A,|Ing|[k], — B(1—
Z(Hq[q| ‘IH]q B(1—q)]

[K]g [Aq|Ing][k]g+ B (1—q)]
Ful 4]~ B1 ) ) <2, 13

AglIng|—B(1—q

k=1

wherelq:Zfzo(ie(ilTW,7Lq—>1asq—>1_,a1:1,0§[3<1and0<q<1.

Proof. Since f € Ki(B,q) C Ku(B,q), we only need to prove the necessary part of the theorem.
Assume that f € K(f,q), then by (4) we have

Re lqlnqlzaqh(Z)Mqllnqzzaqzh(Z)Mqllnqzaqg(1)+lq|1HQI1295g(Z)) —B
(1-q)29gh(z)—(1—q)z948(2)
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_ poltalndl =B = q)]z— X35 [Ky [Aq|ng]|[Ky — B(1 — g} |l — £ [Ky [Aq| Ing] K]y + B (1 — )] [B]2*
(1=q)z— (1 — ) Eila Klglax|* + (1 — q) TiZ, (kg |be|Z*

> 0.

The above condition must hold for all values of z € %Z. Upon choosing the values of z on the

positive real axis where 0 < z =r < 1 we must have

[Aq|Ing| — B(1 — q)] = X5 [kly [Ag| Ing|[K]g — B(1 — )] |ax|r*™" — X3 [kl [Aq| Ing] k], + B(1 — g)] [bx| ! > 0. (14)

(1—q) (1= Xip [Klglae| ="+ X [Kg il 1)

If (13) does not hold, then the numerator in (14) is negative for r sufficiently close to 1. There-
fore, there exists a point zg = rg in (0,1) for which the quotient in (14) is negative. This
contradicts our assumption that f € Kz(f,¢). This completes the proof of Theorem.

As g — 17 and for we get the following result, proved by J. M. Jahangiri [8]

Corollary 2.8. Let f = h+g be given by (2). Then f € Kg(B) if and only if

T (Sl ) <2 5

1-p
wherea; =1 and 0 < B < 1.

Now we determine the extreme points of the closed convex hulls of K7 (,¢), denoted by

clcoKg(B,q).

Theorem 2.9. Let f given by (2). Then f € clcoKy(B,q) if and only if

Z (Xich + Yigi) (16)

[A4lIng|—B(1—q)]
[kl [lq| Ing|[k]s—B(1 —Q)]

where hy(z) =z, hg(z) =z— F(k=2,3,.)

o [Amgl-B-q]
and gk (2) =2 i g, B0

(k=1,2,3,...), Yo Xk +Y) =1, X > 0 and Y > 0. In particular, the extreme points of
Ky (B.q) are {h} and {gi}.

Proof. Let f be written as (16). Then we have

i AqlIng| = B(1—q) k

XiZ

= L (et Yig) = DL (2= D G g, —B(1— )]
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_ S AglIng| —B(1—gq) .
kgl [k]g [Aq] Ing|[K] + B (1 _q)]J’kz :

[ [

=z— Zanz"— anZ".

k=2 k=1
Then

= [kly [Aq|ng|[K]y — B(1—q)] Aling|-B1-q)
& Afing[—B(1—gq) (kg [AqlIng[[kl,— B(1—q)] "

> [klg [Aq|Ingl[K]y+B(1—q)] Ag|Ing|—B(1—q)
L Alingl B0 —q) <[k]q[Aqunquﬂqw(l—q)}y")'

= iXkJriYk:l—xl <1
k=2 k=1

and so f € clcoKz(B,q). Conversely, assume that f € clcoKz(B,q). Putting

_ kg [Ag|Ing][[kly — B(1—q)]
¢ Aq|Ing| —B(1—gq)

[Kly [AqlIng|[k]y+ B(1—q)]
AglIng| —B(1—gq)

|ak|, k:2,3,...

Y, = b,  k=1,2,3,...

and

Xi=1-Y Xx— )Y ¥,
k=2 k=1

thenYy (X +Y) =1, 0<X <1(k=2,3,..),0< Y < 1(k=1,2,3,...). Consequently, we
obtain f(z) = Y5 | (Xehi + Yrgx) as required.

Finally we give the distortion bounds for functions in Kz (f3,¢) which yield a covering result
for Ki(B,q).

Theorem 2.10. If f € Kz(B,q) then

L Afing[—B(1—q)  Agllng[+B(1 ) E
’f(z”g(”"’l’)*[2]q([21qaq|lnqr—ﬁ<1—q> [2]qkq|1nq|—ﬁ<1—q>”’”)  l=r<t,

and

L[ glingl-B(-q)  AfngtBU-q) N\, . _
161> (b~ (G P —a7 ~ Bl BT 1) Fi=r<

Proof. Assume that f € Kz(B,q). Then we have
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F@I< 1+ loa)r+ Y (gl + o)
k=2

< (L [ba)r+ Y (lax] + [bx])r?
k=2

- ) Ag|Ing| —B(1—g)
Rer =P o @ alna—Bi—a) 2

lax| +

s

([Z]q(mqlqlnfﬂ —B(1-49))

2]4 ([2]4A4|Ing| = B(1—q)) |ka> 2
AglIng| —B(1—q)

) AqlIng| —B(1—q)

AglIng|—B(1—q)
2]4 ([2]4A4|Ing| = B (1 —q)) A

([k]qwmq[qu—ﬁu—q))la 4 Myl inglld +B(1=q)) |)r2
AgIng[ —B(1—q) AgIng[ —B(1—q) ¢

 agk

§(1+|b1\)r+
2

_ AglIng|+B(1-9q)
AglIng| —B(1—q)

—

§(1—|—\b1|)r—|— A’q“nq|7ﬁ(17(ﬂ <

2
2]¢ ([2]4Aq|Ing| = B(1—q)) |b1> Y5,

Ag|lng| —B(1-q) Agllng| +B(1—q)

B L .
= (bt gy ([z]qxqunm—ﬁ(l—q) [2}qzq1nq|—ﬁ<1—q>"”'>

and
@)= (1- |b1|)r—;<|ak| el
> (1= bi)r— ¥ (x| + bel)
k=2
i Ralng =B —q) & (Pl (2eAling —BO—g)) . [2ly(Aylingl ~BO ), Y
=(1=1b1]) [21q<[21qzq|1nq|—ﬁ(l—q>>,§< Mg 0“2 g B0 —g) "’k')
Dy allnal=B(1—q) o (Mg (Ag/Ingl[Kly =B =q)), . [My(Aylng|lKlg+B(1=q) N -
=(1=[br]) [z1q<[21qaq|1nq|—ﬁ<1—q»kzz( Aling B0 —q) % A lingl - 1 —a) 'b"'>
by alngl—B(1—4q)  Ag|Ing[+B(1—¢q) 2
> (- = o B gt = (|~ =g 1) 7> o
iy L Palng =Bl —q)  2g|Ing|+B(1—q) 2
= (=lea) [2}q<[2]qlqllnq|—ﬁ(l—q) [21qaq1nq|—ﬁ<1—q>"’"> |

As g — 17 and for we get the following result, proved by J. M. Jahangiri [8]

Corollary 2.11. If f € Kz (B) then

with negative coefficients. Ann. Univ. Mariae Curie-Skodowska Sect. A, 52(2) (1998),

8. J. M. Jahangiri, Coefficient bounds and univalence criteria for harmonic functions

= R e e 20) L T
and
@1z 0= (55 - FEmi) A =<
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The bounds given in Theorem 2.10 for the function f = h+ g of the form (2) also hold for

functions of the form (1) if the coefficient condition (5) is satisfied. The functions

U Afing—B(—q)  Aingl+B(1—q)
([ >"")

Z]q;t|ln9| B(1—q) []qlq“ncﬂ B(1—

f(z)= (1+|b1\)Z+W

and R
f
=1 MZ_L( Jollng|—B(1=q) _ Ayflng|+B(1=q) ‘) :
2] \[2lgAq|Ing| =B(1—q) [2]4Aq|Ing| —B(1—q)
Ag|Ing|—B(1—q) AglIng|+B(1

for |by| < @ ([z}qq,l,,|1‘r]1q|—ﬁ(1zq) A ‘ffuﬂ B 1qq |b1|) show that the bounds given in Theorem .

ﬂ

2.6 are sharp. S

Theorem 2.12. If f € Kz(B,q) then

{w 0] < — 1 Ay|Ing|((2]y =D [([2lg+ D =B(1=q)] 1 A[Ing|([2]y+ D[([2l,—=1)—B(1—¢
2l 2lg24|Ing| = B(1—4q) 2l 2l4Aq|Ing| = B(1—q)

) m} cF@).

a7
Proof. Letting r — 17 in the left hand inequality in Theorem 2.10 and collecting the like terms

we obtain (17).
The condition (17) for B = by = 0 yields the following

Corollary 2.13. if f € K2(0,q) then

215 -
213

As g — 17 and B = b; =0, we get the following result, proved by Jay M. Jahangiri [8]

b .

{o:0<

ON A SUBCLASS OF CERTAIN CONVEX HARMONIC UNIVALENT FUNCTIONS RELATED TO ¢-DERIVATIVE1

Corollary 2.14. if f € K2 (0) then
3
{w:0< 4_1} C f(%).

For harmonic functions f(z) =z+ Y, apzF +Y bzt and g(z) =2+ X0, Ak +Y 0 B,Z*

we define the Hadamard product of f and g as

(fx8)(z) =z+ Y adid+ Y B
k=2 k=1

SUOT}OUNJ OIUOWIIRY IOJ BII)IID 9DUS[BATUN PUR SPUNO(] U0 ‘luSueyer ‘N [ '8

“(866T) (2)gG ‘V "199S B{SMOPOYG-OLIN,) SRIIRIA "ATU[) "UUY "SJUSIONJO0D dATYRIU [IIm

Theorem 2.15. For0<a < B <1, let f € K(B,q) and g € Kz (@, q). Then fxg € Ky(B,q) C

KH((X,q).
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Proof. Putting f(z) =z— Y5, x| — Y |bi|7* and g(z) =z — Yo |Ag|Z* + Y |Bi|Z*.

Then the Hadamard product of f and g is
(f*8)(2) =z+ Y la||Al* + Y [bx||BilZ".
k=2 k=1
Since |A;| < 1 and |By| < 1, we can write

= [t} [A/Ing K, ~ B(1 ~q) J[alingl K+ B(1—g)]
g B e+ B e

k=2

= [kl [Aq]Ing|[kl,— B(1—q)] ¥ (kg [Aq]Ing| K]y +B(1—¢
=& Aing|-B(1—q) N & 2gling[—B(1—g)

The right hand side of the above inequality is bounded by 1 because f € Kz (fB,q) .Therefore

fxg€Ku(B,q) CKu(a,q).

Theorem 2.16. The class Kg(B,q) is closed under convex combination.

Proof. Fori=1,2,3,... assume that f; € Kz(B,q) where f; is given by

oo

filz) =z— Z |aik|zk_ Z |bik|zk

k=2 k=1

Then by (13)

o [kl [Aq|Ing]k]g — B (1 — g [AglIng|[kl,+B(1—q)]
& A lingl—B(1—q) |1A|+Z Amg B g al<l

For };2 ¢, =1,0 <t <1, the convex combination of f; may be written as

Y ufiz) =z, ( Zfi\aik\> =Y ( Zfi!bik!) '
i=1 k=2 \ i=1 k=1 \i

Then by (18),
>, [Klg [Aq|Ing]| k], — g [Aq/Ing|[k], + e
iy iblk
L 2,ing - o Zt‘ ’*Z 1y Ing|— e L. tilbil

) | by

(18)

i {i ¢ [Aq|Ing][K], ﬁ(l—Q)]|aik|+i[k]q[lq|lnq|[k]q+ﬁ(1) )}W} itizh
i=1 k=2

AglIng| — B(1—q) = Ayllng|-B(1—¢

and so Y, 1ifi(z) € Kz (B,q).
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Now, we consider the closer property of the class Kz (3, ) under the Bernardi integral oper-

ator F,(z), which is defined by

@/ il )d;+[ erl] /t“ Vf(0)dyt (a> —1). (19)

Fale) = z° 0

Theorem 2.17. Let f € Kz (B,q). Then F,(z) € Kz (B, q).

Proof. From the representation of F,(z), we have

Fu(z) = i (%) ad + i (Eig;) [ (20)

Now

o [Klg [Ag|Ing|[k], — B(1—q)] ([a+ q > K]y [AglIng|[k], + B (1 —q)] ([a+1],
Y ) ( o |> Z ) ( |bk|) @1

=2 AglIng|—B(1—¢ la+ = AglIng| —B(1—¢ la+Kkl,
=, [K], (| Ingl[K], — ( L Al ingl[K], + B(1 — g)]
Z 2,/ng|— B(1 '”*Z Zingl—B(i—q M=l

Therefore F,(z) € Kz(B,q).
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[.  ELeEcTrRICAL AND CURRENT SELF-INDUCTION

To the laws of self-induction should be carried those laws, which describe the
reaction of such elements of radio-technical chains as capacity, inductance and resistance
with the galvanic connection to them of the sources of current or voltage. To such
elements let us carry capacities, inductances, effective resistance and long lines.

By self-induction of reactive elements we will understand the reaction of such
elements as capacity and inductance with the constant or changing parameters to the
connection to them of the sources of voltage or current. Subsequently we will use these
concepts: as current generator and the voltage generator. By ideal voltage generator we
will understand such source, which ensures on any load the lumped voltage, internal
resistance in this generator equal to zero. By ideal current generator we will understand
such source, which ensures in any load the assigned current, internal resistance in this
generator equally to infinity. The ideal current generators and voltage in nature there
does not exist, since both the current generators and the voltage generators have their
internal resistance, which limits their possibilities.

If the capacity C is charged to a potential difference U, then the charge oQ,

accumulated in it, is determined by the relationship
Q.u,=CU .

When the discussion deals with a change in the charge, determined by relationship, then
this value can change with the method of changing the potential difference with a
constant capacity, either with a change in capacity itself with a constant potential
difference, or and that and other parameter simultaneously.

If the value of a voltage drop across capacity or capacity itself depends on time,
then the strength of current, which flows in the chain, which includes the voltage source
and capacity, is determined by the relationship:

Global Journal of Science Frontier Research (F) Volume XVIII Issue VI Version I E Year 2018

Author: e-mail: fedormende@gmail.com

© 2018 Global Journals



Global Journal of Science Frontier Research (F) Volume XVIII Issue VI Version I E Year 2018

dQ ou oC
I(t)=—1Y=C—+U—".
(®) dt ot ot
This expression determines the law of electrical self-induction. Thus, current in the
circuit, which contains capacitor, can be obtained by two methods, changing voltage
across capacitor with its constant capacity either changing capacity itself with constant
voltage across capacitor, or to produce change in both parameters simultaneously.

When the capacity C, is constant, we obtain expression for the current, which flows in

the chain:
oJ
when changes capacity, and at it is supported the constant stressU,, we have:

oC
This case to relate to the parametric capacitive self-induction, since the current
strength it is connected with a change in the capacitance value.

Let us examine the consequences, which escape from relationship (1.1).
If we to the capacity connect the direct-current generator |,, then stress on it will

change according to the law:

It

Using to this relationship Ohm’s law
U=IR,
we obtain the value of the effective resistance of the chain in question
t
R(t)—c—O .

Thus the capacity, connected to the current source, plays the role of the effective
resistance, which linearly depends on the time. Thes it should be noted that obtained
result is completely obvious; however, such properties of capacity, which customary to
assume by reactive element they were for the first time noted in the work [1].

From a physical point of view this property of capacity is connected with the fact
that, charging capacity, current source to expend energy. Capacity itself in this case
performs the role of storage battery.

Charging capacity, current source expends the power

P(t)='C°it (1.4)

the energy, accumulated by capacity in the time t, we will obtain, after integrating
relationship (1.4) with respect to the time:
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Substituting here the value of current from relationship (1.4), we obtain the dependence of
the value of the accumulated in the capacity energy from the instantaneous value of stress
on it:

1
W (U)=5CU°.

Now we will support at the capacity constant stress U,, and change capacity itself, then

oC

ac\™*
()

Value R. plays the role of the effective resistance. The derivative, entering this

Using to this relationship Ohm’s law

expression can have different signs. This result is intelligible. Since with a change in the
capacity change the energy accumulated in it, capacity, it can extract energy in the
current source, or return energy into the external circuit. The power, expended by current
source, or output into the external circuit, is determined by the relationship:

oC
P(C)="5 U,

Let us examine one additional process, which earlier the laws of induction did not
include, however, it falls under for our extended determination of this concept. If the
chargeQ,, accumulated in the capacity, remains constant, then stress on it can be changed
by changing the capacity. In this case the relationship will be carried out:

Q,=CU,=CU =const,

whereC and U - instantaneous values, and C, and U, - initial values of these parameters.

The stress on the capacity and the energy, accumulated in it, will be in this case
determined by the relationships:

(Clo)

c (1.5)

1

Wc (C)= 2

It is natural that this process of self-induction can be connected only with a change

in capacity itself, and therefore it falls under for the determination of parametric self-
induction.

Let us examine the processes, proceeding in the inductance. If the current

strength through the inductance or inductance itself depend on time, then the value of
stress on it is determined by the relationship:

ol oL
UQ)=Lg+15
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Let us examine the case, when the inductance L, is constant then

=L (1.6)

After integrating expression (1.6) on the time, we will obtain:

|(t):LL’:. (1.7)

Using to this relationship Ohm’s law, we obtain, that the inductance, connected to
the dc power supply, presents for it the effective resistance

R(t):LtO.

The power, expended in this case by source, is determined by the relationship:

P(t)

L
After integrating relationship (1.8) on the time, we will obtain the energy,
accumulated in the inductance

Ut (1.8)

1U %2
After substituting into expression (1.9) the value of stress from relationship (1.7), we
obtain the value of the energy, accumulated in the inductance:

(1.9)

W, (1)=3L1%.

Now let us examine the case, when the current |0, which flows through the

inductance, is constant, and inductance itself can change. In this case we obtain

U=1,%. (1.10)
Consequently, the value
dL

as in the case the electric flux, effective resistance can be (depending on the sign of
derivative) both positive and negative. This means that the inductance can how derive
energy from without, so also return it into the external circuits.

If inductance is shortened outed, and made from the material, which does not have
effective resistance, for example from the superconductor, then

L,l,=const ,

where L, and I,- initial values of these parameters, which are located at the moment of
the short circuit of inductance with the presence in it of current.
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This regime we will call the regime of the frozen flow. In this case the relationship
is fulfilled:

L
0 Lo ’

where |, and L, - the instantaneous values of the corresponding parameters.

In flow regime examined of current induction remains constant, however, in
connection with the fact that current in the inductance it can change with its change, this
process falls under for the determination of parametric self-induction. The energy,
accumulated in the inductance, in this case will be determined by the relationship

w, ()Ll

where L - the instantaneous value of inductance.

The capacity of the vacuum capacitor, which consists of the flat parallel plates, is
determined by the relationship:

_&S
C_d’

where ¢,,S and d - dielectric constant of vacuum, the area of plates and the distance
between them respectively. Substituting in this relationship equality (1.5), we obtain

w ot 4(Cl)"

=5 — % (1.11)
0

Is evident that with the constant charge, stored up in the capacitor, an increase in
the distance between the plates leads to an increase in its energy. This is connected with
the fact that in order to increase the distance between the plates, it is necessary to spend

the work, which will pass into the energy of its electrical pour on. As this occurs,

evidently from Fig.1.

I
A A

. U
|

+

Fig. 1: The electric fields of parallel-plate capacitor with the different distance between
its plates Taking into account that the work of capacity and stress is equal to charge,
accumulated in the capacitor, relationship (1.9) can be rewritten
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(1d(Q) 1
—é gois—éé‘oE Sd s (112)

We
where E - tension of electric field in the line.
From relationship (1.12) follows

_Q
E=%-

Thismeans that in the parallel-plate capacitor the field strength does not depend
on the distance between the plates, but it is determined by the surface density of charge
on them. Let us note that with this examination we do not consider edge effects that
correctly when the distance between the plates much less than their length and width.
Consequently, voltage across capacitor is determined by the distance between the plates

_Qu
Ua=rs

From the carried out analysis escapes the interesting property of the electrons, which
compose the chargeQ,. Their quantity is equal

Y

N=
e

wheree is a charge of one electron. Thus, energy of one electron, which is located on the
plate of capacitor, is equal

_de

We=g -

This energy depends on the distance between the plates, but since no limitations
on d they are superimposed, this energy can be as desired to large.

In the case examined the electric fields of each separate electron are located in the
tube, located between the planes of capacitor. The cross-sectional area of this tube is

equal and its height it is respectively equal: N and d. When an increase in the size

occurs 0, volume of this tube increase, and, therefore, it grows and energy pour on. In
this case the mechanical energy, spent on the displacement of the plate of capacitor,
passes into the energy of electrical pour on electron. Analogous situation will be observed,
also, in the coaxial capacitor. Difference will be only the fact that the fields of electron
will occupy not tube with the constant section, but annular disk.

ST

Fig. 2 Coaxial capacitor with the variable section
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Let us load coaxial capacitor with the variable section, as shown in Fig. 2. If we
move the charged rod from left to right, then the volume of electrical pour on it will be
grow, and for this will have to expend energy. But if rod will be moved in the reverse
direction, then volume pour on it will decrease, and rod will carry out external work. If we
as the rod take the section of the moving electron beam, then picture not change. During
the motion from left to right, kinetic energy of beam will pass into the energy of electrical
pour on, and beam will slow down and vice versa. But when we deal concerning the
moving electron beam, picture there will be somewhat different, since with the flow in the
tubular part of the capacitor the return current will exist.

II. PROPAGATION OF SIGNALS IN THE LONG LINES

The processes of the propagation of voltages and currents in the long lines it is
described with the aid of the wave equations

U 1 U
oz*  v¢ ot?
o1 1 o
oz* v ot?

which are obtained from the telegraphic equations

ouU ol
w -t &
ol ou
- &

But as to enter, if to the line is connected dc power supply or source of voltage,
which is changed according to the linear law, when the second derivatives of voltages and
currents do be absent? In the existing literary sources the answer to this question is
absent.

The processes, examined in two previous paragraphs, concern chains with the
lumped parameters, when the distribution of potential differences and currents in the
elements examined can be considered uniform.

We will use the results, obtained in the previous paragraph, for examining the
processes, proceeding in the long lines, in which the capacity and inductance are the
distributed parameters. Let us assume that the linear capacity and the inductance of line

compose C, and L,. If we to the line connect the dc power supply U , thus will begin to

charge the capacity of long line and the front of this stress will be extended along the line
some by the speedV. The moving coordinate of this front will be determined by the
relationship z=vt. In this case the total quantity of the charged capacity and the value
of the summary inductance, along which it flows current, calculated from the beginning
lines to the location of the front of stress, will change according to the law:

C(t) =zC, =vtC,,
L(t)=zL,=VvtL,.

The source of voltage of will in this case charge the being increased capacity of
line, for which from the source to the charged line in accordance with relationship (1.2)
must leak the current:
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oC(t)
I=U——~=UvC 2.1
5’[ 0 ( )
This current there will be the leak through the conductors of line, that possess
inductance. But, since the inductance of line in connection with the motion of the front of
stress, also increases, in accordance with relationship (1.10), on it will be observed a
voltage drop:
oL(t) _

U, =1 =L, =vUC L.

But a voltage drop across the conductors of line in the absolute value is equal to
the stress, applied to its entrance; therefore in the last expression should be placed U=U,.
We immediately find taking this into account that the rate of the motion of the front of
stress with the assigned linear parameters and when, on, the incoming line of constant
stressU is present, must compose

1
JLCo

This expression corresponds to the signal velocity in line itself. Consequently, if we
to the infinitely long line connect the voltage source, then in it will occur the expansion of
electrical pour on and the currents, which fill line with energy, and the speed of the front
of constant stress and current will be equal to the velocity of propagation of
electromagnetic vibrations in this line. This wave we will call electriccurent. It is
interesting to note that the obtained result does not depend on the form of the function

V=

(2.2)

U, i.e., to the line can be connected both the dc power supply and the source, whose
voltage changes according to any law. In all these cases the value of the local value of
voltage on incoming line will be extended along it with the speed, which follows from
relationship (2.2). This result could be, until now, obtained only by the method of
solution of wave equations. This process occurs in such a way that the wave front, being
extended with the speed of V, leaves after itself the line, charged to a potential difference

U,, which corresponds to the filling of line with electrostatic electric field energy.
However, in the section of line from the voltage source also to the wave front flows the
current |, which corresponds to the filling of line in this section with energy, which is

connected with the motion of the charges along the conductors of line, which possess
inductance.

The current strength in the line can be obtained, after substituting the values of
the velocity of propagation of the wave front, determined by relationship (2.2), into
relationship (2.1). After making this substitution, we will obtain

L,

1,=U, /iﬂ)’
C

The regularities indicated apply to all forms of transmission lines.

where Z= - line characteristic.

If we to the line with the length Z, connect the effective resistance, equal to line
characteristic, then the voltage of the power source will appear on it with the time delay
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2
by the line, will be in it absorbed. This connected with the fact that the current, which
flows in the line is equal to the current, which flows through the resistance, when stress on
it is equal to voltage on incoming line.

Thus, the processes of the propagation of a potential difference along the
conductors of long line and current in it are connected and mutually supplementing each
other, and to exist without each other they do not can. This process can be called
elektriccurent spontaneous parametric self-induction. This name flow expansion they
connected with the fact that occur spontaneously.

For different types of lines the linear parameters depend on their sizes. For an
example let us examine the coaxial line, whose linear capacity and inductance are
expressed by the relationships:

_ 27, _ M D).
In d

where D and d - inside diameter of the cylindrical part of the coaxial and the outer

At = —. This resistance will be coordinated with the line and entire energy, transferred

diameter of central core, and gyand g, - dielectric and magnetic constant of vacuum.

Exist coaxial lines with the variable section both the cylindrical part and the
internal conductor. The sections of such coaxials are used as the matching devices devices
between the coaxials with different diameters of cylindrical part and central core.
Propagation of signals in such adapter has its specific character (Fig. 3).

Fig. 3 Propagation of signal along the coaxial line with the variable section

A change in the dimensions of coaxial leads to the fact that the linear parameters
begin to depend on coordinate. Begins to depend on coordinate and the wave drag

E+)E

At the same time velocity of propagation, both in the limits of the sections of
coaxials and in the transition section it remains constant

VR
VCL Weosy

Penetrating this adapter, signal changes its parameters.
Since wave drag gives the relation between the voltage and the current in the line
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That changes the relationship between the voltage and the current in the initial
and final section of coaxial. Consequently, such adapter is the current transformer and
voltage. And this transformation occurs both with the propagation on the line of
alternating voltage so and the constant. Thus this device is the configurative voltage
transformer and currents. It is in the literature accepted to call such devices impedance
transformers, but it is more correct them to call the voltage transformers and currents.

[1I. PROPERTIES OF THE FLOWs OF THE CHARGES

If charges can move without the losses, then equation of motion takes the form:

av =
ma_eE ,

wherem - mass electron, € - electron charge, E- the tension of electric field, V -
speed of the motion of charge.
Using an expression for the current density

Jj=nev ,

we obtain the current density of the conductivity
- ne? = 1. .=

where

where L, - kinetic inductance of charges [5,6].

In the real transmission lines kinetic inductance is not calculated on the basis of
that reason, that their speed is small in view of the very high density of current carriers
in the conductors and therefore field inductance always is considerably greater than
kinetic. Let us show this based on simple example.

Let us examine processes in the line, which consists of two superconductive planes
(Fig. 4).
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Fig. 4: The two-wire circuit, which consists of two ideally conducting planes
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The magnetic field on the internal surfaces of this line, equal to specific current, is
determined from the relationship:

H=nevA,

where N, €, V - density, charge and the velocity of the superconductive electrons, and
m . o .
A=,|—— - depth of penetration of magnetic field into the superconductor.
\ ne*u

If we substitute the value of depth of penetration into the relationship for the
magnetic field, then we will obtain:
nm
H=v,—.
\ u

Thus, specific kinetic the kinetic energy of charges in the skin-layer

1 nmv?
W, == puH?=———
HTH 2
is equal to specific the energy of magnetic pour on. But the magnetic field, connected with

the motion of current carriers in the skin-layer of superconductor, there is not only in it. If
we designate the length of the line, depicted in Fig. 4 as |, then the volume of skin-layer

in the superconductive planes of line will compose 2IbA . Energy of magnetic pour on in
this volume we determine from the relationship:

W, ,=nmv’IbA .
Energy of magnetic pour on, accumulated between the planes of line, it will comprise:

2
nmviba 1
WH,a=T=§|ba,uoH .

If one considers that the depth of penetration of magnetic field in the
superconductors composes several hundred angstroms, then with the macroscopic
dimensions of line it is possible to consider that the total energy of magnetic pour on in it

they determine by relationship.

Is obvious that the effective mass of electron in comparison with the mass of free
. . . a .

electron grows in this case into 51 of times. Thus, becomes clear nature of such
parameters as inductance and the effective mass of electron, which in this case depend, in
essence, not from the mass of free electrons, but from the configuration of conductors, on
which the electrons move.

The kinetic flow of charges we will consider such flow, whose kinetic inductance is
more than field. Let us examine this question in the concrete example [7,8].

For the evacuated coaxial line linear inductance is determined by the relationship

_Ho | D
=—INn| | |.
Lo 2r (d ]
With the current |, which flows along the internal conductor, energy accumulated in the
linear inductance will compose

_1 2_ Mo B 2
WL—ZLOI _47r|n(djl .
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The same relationship we can obtain by field method, using Maxwell’s equations.
since the magnetic field of straight wire, along which flows the current of , we determine
by the relationship

I HdI =27zrH=I

it is possible to find energy of magnetic field, concentrated between the central and

external conductor of coaxial line. In this relationship I there is a distance from the axis
of center conductor to the observation point. Introducing cylindrical coordinate system
and taking into account that the specific energy of magnetic field it is equal

1
WoziﬂoH g

we find linear energy of the magnetic field

W, ﬂolj?zfrrd rde _ ;UO| (5) 12

As we see, the linear energy, calculated by field method, and with the aid of the linear
inductance they coincide.

We will consider that the current is evenly distributed over the section of center
conductor. Then kinetic energy of charges in the conductor of unit length composes

7d’nmv?
8 b

wherenN, M, V- electron density, their mass and speed respectively.

Wy =

nevszrd?

= Z

it is possible to write down:

1 U D \n%e*v’z’d*
WL:2L°|22470r|n(dj16'

From these relationships we obtain, that to the case, when

W >W,

the condition corresponds

m _ Ho D)2

>0 =

728 In( q jd
From where we find for the charge density.

8m
d YT

In such a way that the flow would be kinetic, is necessary that the specific kinetic
inductance would exceed linear inductance, which is carried out with the observance of
the given condition. From this relationship it is possible to estimate, what electron density
in the flow corresponds to this of the case.
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Let us examine the concrete example: d =1mmthen
we obtain

S”‘Dz102°13 .
ezyo |n(d]d2 m

With the observance of condition Wy it is considerably more than W, field

n<

inductance it is possible not to consider. Specifically, this case is carried out in the case of
using the electron beams for the electro-welding.

Such densities are characteristic to electron beams, and they are considerably lower
than electron density in the conductors. Therefore electron beams should be carried to the
kinetic flows, while electronic current in the conductors they relate to the potential flows.

Therefore for calculating the energy, transferred by electromagnetic fields they use
Poynting’s vector, and for calculating the energy, transferred by electron beams is used
kinetic energy of separate charges, this all the more correctly, when the discussion deals
with the calculation of the energy, transferred by ion beams, since. the mass of ions many
times exceeds the mass of electrons.

Thus, the reckoning of the flows of charges to one or the other form depends not
only on density and diameter of beam itself, but also on the diameter of that conducting
tube, in which it is extended. It is obvious that in the case of potential beam, its front
cannot be extended at a velocity, which exceeds the speed of light. It would seem that
there are no such limitations for the purely kinetic beams. There is no clear answer to this
question as yet. The mass of electron to usually connect with its electric fields and if we
with the aid of the external conducting tube begin to limit these fields, then the mass of
electron will begin to decrease, but the decrease of mass will lead to the decrease of kinetic
inductance and beam will begin to lose its kinetic properties. And only when the part of
the mass of electron does not have electrical origin, there is the hope to organize the
purely kinetic electron beam, whose speed can exceed the speed of light. If we take the
beam of protons, then picture will be the same. But here, if we take, for example, the
nuclei of deuterium, which contain the neutron, whose mass is located, but electrical pour
on no, then with the aid of such nuclei it is possible to organize purely kinetic beams, and
it is possible to design for the fact that such beams can be driven away to the speeds of
the large of the speed of light.

[V. CONCLUSION

In the article the electrical and current self-induction of radio-technical elements
and chains is examined and it is shown that such elements can present the effective
resistance, which depends on the time. Is introduced the concept of parametric self-
induction. On the basis of the concepts indicated is obtained the wave equation for the
long lines, which gives the possibility to establish the velocity of propagation of the front
of stress with the connection to the line of dc power supply. The concept of the potential
and kinetic flows of charges is introduced.

REFERENCES REFERENCES REFERENCIAS

@®. ®. Menne. HenporuBopeuusas snexkrpoanHamuka. Xapekos, HTMT, 2008, — 153 c.
F.

F. Mende. New Properties of Reactive Elements, Lines of Transmission of Energy
and the Relaxation Properties of Electronic Fluxes and Conductors, AASCIT Journal
of Physics, Vol.1, No. 3, Publication Date: June 12, 2015, Page: 190-200.

1.
2.

© 2018 Global Journals

Global ]()urnal of Science Frontier Research (F) Volume XVIII Issue VI Version I E Year 2018



Global Journal of Science Frontier Research (F) Volume XVIII Issue VI Version I E Year 2018

F. F. Mende, New Properties of Reactive Elements and the Problem of Propagation of
Electrical Signals in Long Lines, American Journal of Electrical and Electronic
Engineering, Vol. 2, No. 5, (2014), 141-145.

F. F. Mende. Nominal and Parametric Self-Induction of Reactive Elements and Long
Lines, Engineering and Technology, Vol.2 | No. 2, Publication Date: April 3, 2015,
Page: 69-73

®. ®. Menge. Ponb u MECTO KHUHETHYECKOW HMHAYKTUBHOCTH 3apsAJIOB B KJIACCUYECKOM

anekTpoauHamuke, UnxenepHas ¢usuka, Nell, 2012. c. 10-19.

F. F. Mende. Kinetic Induktance Charges and its Role in Classical Electrodynamics.
Global Journal of Researches in Engineering (J), General Engineering, Volume 14,
Issue 5, Version 1.0, Year 2014.

®. ®. Menne, A. C. JlyopoBuH. OcoOble CBOICTBA PEaKTHUBHBIX JIEMEHTOB U IOTOKOB

3apsoKeHHBIX yacTull. Umkenenpuas ¢usmka, Nell, 2016, c. 13-21.

F. F. Mende. Induction and Parametric Properties of Radio-Technical Elements and
Lines and Property of Charges and Their Flows, AASCIT Journal of Physics
Vol.1, No. 3, Publication Date: May 21, 2015, Page: 124-134.

© 2018 Global Journals

Notes



GLOBAL JOURNALS GUIDELINES HANDBOOK 2018

WWW.GLOBALJOURNALS.ORG



FELLOWS

FELLOW OF ASSOCIATION OF RESEARCH SOCIETY IN SCIENCE (FARSS)

Global Journals Incorporate (USA) is accredited by Open Association of Research

Society (OARS), U.S.A and in turn, awards “FARSS” title to individuals. The 'FARSS'

title is accorded to a selected professional after the approval of the Editor-in- l\
Chief/Editorial Board Members/Dean.

FARSS accrediting is an honor. It authenticates your research activities. After recognition as FARSB, you
can add 'FARSS' title with your name as you use this recognition as additional suffix to your status. This
will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, and Visiting Card etc.

The following benefits can be availed by you only for next three years from the date of certification:

FARSS designated members are entitled to avail a 40% discount while publishing their
research papers (of a single author) with Global Journals Incorporation (USA), if the
same is accepted by Editorial Board/Peer Reviewers. If you are a main author or co-
author in case of multiple authors, you will be entitled to avail discount of 10%.

Once FARSB title is accorded, the Fellow is authorized to organize a
symposium/seminar/conference on behalf of Global Journal Incorporation (USA). The Py
Fellow can also participate in conference/seminar/symposium organized by another '

institution as representative of Global Journal. In both the cases, it is mandatory for
him to discuss with us and obtain our consent.

You may join as member of the Editorial Board of Global Journals Incorporation (USA)
i\ after successful completion of three years as Fellow and as Peer Reviewer. In addition,

it is also desirable that you should organize seminar/symposium/conference at
least once.

We shall provide you intimation regarding launching of e-version of journal of your

stream time to time.This may be utilized in your library for the enrichment of 'ﬂ;‘{"‘-"’ -
knowledge of your students as well as it can also be helpful for the concerned facultyg M‘l

members.

© Copyright by Global Journals | Guidelines Handbook .


mailto:eg.johnhall@globaljournals.org�

The FARSS can go through standards of OARS. You can also play vital role if you have
any suggestions so that proper amendment can take place to improve the same for the

Journals Rescarch benefit of entire research community.

As FARSS, you will be given a renowned, secure and free professional email address w
with 100 GB of space e.g. johnhall@globaljournals.org. This will include Webmail,

Spam Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.

The FARSS will be eligible for a free application of standardization of their researches.

Standardization of research will be subject to acceptability within stipulated norms as
ﬁ'ﬁ the next step after publishing in a journal. We shall depute a team of specialized

HEEresearch professionals who will render their services for elevating your researches to
next higher level, which is worldwide open standardization.

The FARSS member can apply for grading and certification of standards of their -
educational and Institutional Degrees to Open Association of Research, Society U.S.A. Y
Once you are designated as FARSS, you may send us a scanned copy of all of your =
credentials. OARS will verify, grade and certify them. This will be based on your - ‘;"“"“
academic records, quality of research papers published by you, and some more """::Jff;*:f
criteria. After certification of all your credentials by OARS, they will be published on

your Fellow Profile link on website https://associationofresearch.org which will be helpful to upgrade

the dignity.

The FARSS members can avail the benefits of free research podcasting in Global

- .
L] ]

-.'-;-_- Research Radio with their research documents. After publishing the work, (including
'l-'-'(, _)-"' published elsewhere worldwide with proper authorization) you can

AZHIARCH AADIS . . .
upload your research paper with your recorded voice or you can utilize

chargeable services of our professional RJs to record your paper in their voice on
request.

The FARSS member also entitled to get the benefits of free research podcasting of
their research documents through video clips. We can also streamline your conference
videos and display your slides/ online slides and online research video clips at
reasonable charges, on request.

. © Copyright by Global Journals | Guidelines Handbook



/4

”

%
lb:.m-.--lf

The FARSS is eligible to earn from sales proceeds of his/her
researches/reference/review Books or literature, while publishing with Global
Journals. The FARSS can decide whether he/she would like to publish his/her research
in a closed manner. In this case, whenever readers purchase that individual research
paper for reading, maximum 60% of its profit earned as royalty by Global Journals, will

be credited to his/her bank account. The entire entitled amount will be credited to his/her bank
account exceeding limit of minimum fixed balance. There is no minimum time limit for collection. The

FARSS member can decide its price and we can help in making the right decision.

The FARSS member is eligible to join as a paid peer reviewer at Global Journals
Incorporation (USA) and can get remuneration of 15% of author fees, taken from the
author of a respective paper. After reviewing 5 or more papers you can request to
transfer the amount to your bank account.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN SCIENCE (MARSS)

The ' MARSS ' title is accorded to a selected professional after the approval of the
Editor-in-Chief / Editorial Board Members/Dean.

The “MARSS” is a dignified ornament which is accorded to a person’s name viz. Dr. L\
John E. Hall, Ph.D., MARSS or William Walldroff, M.S., MARSS.

MARSS accrediting is an honor. It authenticates your research activities. After becoming MARSS, you
can add 'MARSS' title with your name as you use this recognition as additional suffix to your status.
This will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, Visiting Card and Name Plate etc.

The following benefitscan be availed by you only for next three years from the date of certification.

MARSS designated members are entitled to avail a 25% discount while publishing
their research papers (of a single author) in Global Journals Inc., if the same is
accepted by our Editorial Board and Peer Reviewers. If you are a main author or co-
author of a group of authors, you will get discount of 10%.

As MARSS, you will be given a renowned, secure and free professional email address
with 30 GB of space e.g. johnhall@globaljournals.org. This will include Webmail, w

Spam Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.

© Copyright by Global Journals | Guidelines Handbook .


mailto:eg.johnhall@globaljournals.org�

~ We shall provide you intimation regarding launching of e-version of journal of your

;/‘:""J stream time to time.This may be utilized in your library for the enrichment of

@/ knowledge of your students as well as it can also be helpful for the concerned faculty
members.

The MARSS member can apply for approval, grading and certification of standards of

their educational and Institutional Degrees to Open Association of Research, Society P L__..--

Once you are designated as MARSS, you may send us a scanned copy of all of your
~.~ credentials. OARS will verify, grade and certify them. This will be based on your
academic records, quality of research papers published by you, and some more
criteria.

It is mandatory to read all terms and conditions carefully.

. © Copyright by Global Journals | Guidelines Handbook



AUXILIARY MEMBERSHIPS

Institutional Fellow of Global Journals Incorporation (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.

Journals Rescar

© Copyright by Global Journals | Guidelines Handbook .



We shall provide you intimation regarding launching of e-version of journal of your stream time to
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. meminstitute to function as Regional/Zonal office on our behalf.
“F®The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual
Fellow may use the designations as applicable, or the corresponding initials. The
Credentials of individual Fellow and Associate designations signify that the individual
has gained knowledge of the fundamental concepts. One is magnanimous and - .
proficient in an expertise course covering the professional code of conduct, and """'::Jff;f}“
follows recoenized standards of practice.

K'& -0

o Open Association of Research Society (US)/ Global Journals Incorporation (USA), as
...'( r described in Corporate Statements, are educational, research publishing and
ALt i anni= brofessional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 1

Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be

passed on to researcher, 15 % benefit towards remuneration should be given to a |
reviewer and remaining 5% is to be retained by the institution. ﬁ:‘

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.

. © Copyright by Global Journals | Guidelines Handbook

VI



In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

Vil

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z

© Copyright by Global Journals | Guidelines Handbook .



PREFERRED AUTHOR GUIDELINES

We accept the manuscript submissions in any standard (generic) format.

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio.
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global
Journals do the rest.

Alternatively, you can download our basic template from https://globaljournals.org/Template.zip

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables.
Authors who are not able to submit manuscript using the form above can email the manuscript department at
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before
submission.

BEFORE AND DURING SUBMISSION

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.

Ensure corresponding author’s email address and postal address are accurate and reachable.
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2. Drafting the paper and revising it critically regarding important academic content.
3. Final approval of the version of the paper to be published.
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copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be
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follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)

e  Microsoft Word Document Setting Instructions.

e Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e  Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.

e lLarge images must be in one column.

e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit

repetition, sources of information must be given, and numerical methods must be specified by reference.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

Tirs FOR WRITING A GOOD QUALITY SCIENCE FRONTIER RESEARCH PAPER

Techniques for writing a good quality Science Frontier Research paper:

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of science frontier then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind dafter intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e  Align the primary line of each section.

e  Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

(ol olNe]

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

O Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

O Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

O Resources and methods are not a set of information.
O Skip all descriptive information and surroundings—save it for the argument.
O Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.
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